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THE term short-duration typhoid fever is used to include the types 


of the disease which have been designated ambulatory, abortive, 
mild, typhus levis, and typhus levissimus. These types are not 
well defined, and it seems desirable to have a term which not only 
will include them all, but at the same time will point out the very 
important fact that many cases of typhoid fever do not run the classi- 
cal twenty-one day course. The mild and ambulatory cases come 
within the meaning of the term only when they last less than three 
weeks, 

Every year during the typhoid season a limited number of patients 
enter the second medical division of Bellevue Hospital suffering 
from a mild febrile disease, without obvious cause, which completes 
its course in periods varying from about one to about two weeks. 
During the first years of my service at the hospital, in accordance 
with accepted beliefs, I regarded these cases as examples of febricula 
or simple continued fever. In 1901, however, when I undertook 
with Buxton to study the bacteriology of the blood in typhoid 
fever, I began to question the correctness of this diagnosis. About 
this time the paratyphoid infections attracted the attention of numer- 
ous investigators in Europe and in this country, and the claim was 
made by several writers that the paratyphoid could be distinguished 


1 Read at a meeting of the New York State Medical Society, Albany, January 26, 1909. 
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clinically from the typhoid cases by their milder and shorter course. 
With the double purpose of testing this claim and of determining 
the true nature of the disease or diseases in question, we made bac- 
teriological examinations of the blood of all patients who might be 
suffering from typhoid fever. ‘The recovery of the typhoid bacillus 
in pure culture from the blood of several of these cases convinced me 
that the whole question of the occurrence and diagnosis of the 
irregular forms of typhoid fever might be profitably investigated. 

REVIEW OF THE LITERATURE. ‘Though typhoid fever has been 
known as a distinct disease for nearly a century, a review of the 
literature reveals an astonishing state of confusion concerning the 
very existence of the milder and shorter forms. ‘The history of the 
diagnosis of typhoid fever falls readily into two periods: (1) The 
period before the introduction of exact methods of diagnosis; and 
(2) the period since the application of the Gruber reaction by Widal 
to the diagnosis of typhoid fever and the general employment of 
bacteriological methods in the diagnosis of the disease. 

First Period. While the diagnosis of a typical case of typhoid 
fever ordinarily presents no difficulty, supposedly typical cases have 
occasionally turned out to be acute general tuberculosis. ‘There is 
no clinical means by which the diagnosis of typhoid fever can be 
positively established. Therefore the diagnosis of the disease in 
this period was necessarily a matter of opinion. In a disputed case 
the diagnosis could not be proved or disproved unless some typical 
or fatal complication developed and the case came to autopsy. 
Ordinarily the “weight of authority” prevailed in doubtful cases. 

The fact that mild forms of typhoid fever did occur, however, was 
known very early in the history of the disease. Louis’ saw a case 
of ambulatory typhoid which perforated and came to autopsy. 
These forms were described by Wegelin® in 1854, by Griesinger* 
in 1864, by Murchison’ in 1873, and by Liebermeister® in 1874. In 
1873 Jurgensen’ said that the whole theory of infective diseases is 
untenable if the existence of milder forms cannot be shown; that 
transitions from the mildest to the severest must be demonstrated. 

Yet during the same period there grew up an extensive literature 
on mild fevers which were not generally, at least, considered to be 
typhoid and upon which a variety of names were bestowed. Some 
of these names may be cited: febricula, simple continued fever, 
mountain fever, ‘New York fever,” embarrass gastrique febrile, 
fiévre bilieuse simple ou inflammatoire, gastrisches Fieber, and febris 
gastrica. Fortunately, these names have given place largely to 


2 Recherches sur la maladie fiévre typhoide, Paris, 1841. 

3 Zurich Thesis, 1854 (quoted from Briggs; original not available). 

4 Infktskrankh., 1864. 

5 A treatise on the continued fevers of Great Britian; London, 1873. 

® Ziemssen, Path. u. Ther., 1874, vol. ii, Acute Infktskrankh. 

7 Volkmann’s Sammi. klin. Vortr, 1870, i to xxxiv; Inn. Med., No. 21, p. 477. 
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more exact diagnoses. But for many years it was claimed by English 
army surgeons that there was no typhoid fever in India. As late as 
1897, the late Sir Joseph Fayrer® stated that “enteric fever occurs 
in India as it does in Europe, and most probably has always existed 
there. It may have been confounded with continued or remittent 
malarial fever, but it is not by any means certain that a febrile condi- 
tion accompanied by diarrhcea, Peyerian ulceration, and anabdominal 
eruption is necessarily caused by the one specific contagium to which 
it is attributed in Europe.” (At the time this was written the para- 
typhoid infections had not been studied). In the same article the 
fever morbidity returns for 1892 of the European and native armies 
in India, numbering nearly 200,000 men, are given: they were 1563 
cases of typhoid fever, 96,226 cases of intermittent, 2660 of remit- 
tent, and 5618 cases of simple continued fever. 

Likewise, for many years it was denied by the French army 
surgeons that typhoid fever existed in Algeria, but Scherb® states 
that typhoid is more common in Algeria than in Paris. Denis” 
says that typhoid fever in the corps in Algeria is almost as great as in 
the whole army in France. 

It is true that the existence of these fevers as distinct diseases was 
called into question from time to time. Béaumler” said in 1867 that 
the earlier German idea that there existed a “febrile gastric catarrh” 
as a distinct and not uncommon disease, which in fully developed 
form was considered “gastric fever,” had been gradually abandoned 
in favor of the belief that it was typhoid fever. Levy” in 1886, 
and Chantemesse™ and Courtet™ in 1889, expressed the opinion that 
embarrass gastrique febrile was a mild form of typhoid fever. 

Undoubtedly one reason for the reluctance of the medical pro- 
fession to accept, during this period, the belief that the milder forms 
of typhoid fever occurred frequently was the weight of Wunderlich’s” 
dictum, issued in 1868, to the effect that a case of fever, without 
obvious cause, was certainly not typhoid unless the temperature 
reached 103.2° between the fourth and sixth days. In the absence of 
exact methods of diagnosis, one might doubt but not disprove the 
truth of this dictum. As late as 1897, Dreschfeld** referred to it as 
still possessing value in diagnosis. 

Second Period. ‘The second period opens with the announcement 
by Widal” of his application of the Gruber reaction to the diagnosis 
of typhoid fever. Strange as it may seem, when one considers the 


8 Allbutt’s System, article on the Climate and Some of the Fevers of India, vol. iii. 

® Bull. méd. d’Algerie, 1903, 2s, I, 33. 10 Discussion of Scherb’s paper. 
11 Deut. Arch. f. klin. Med., 1867, iii, 278. 

12 Thése Montpellier, 1886, Embarrass gastrique febrile. 

13 Sem. méd., 1889, ix, 421. 

14 Thése de Paris, 1889, Embarrass gastrique febrile et typhoide fiévre. 

15 Das Verhalten der Eigenwarme in Krankheiten, Leipsic, 1868. 

16 Allbutt and Rolleston’s System, article Typhoid Fever. 

17 Soc. méd. d. hép. d. Paris, 1896, 3s, xiii, 561. 
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epidemiological importance of the subject, the study of the milder 
forms of typhoid fever, with the aid of exact methods of diagnosis, 
has been greatly neglected. 

Shortly after the appearance of Widal’s paper it was demonstrated 
in France and Tunis by Lemoine," Catrin,” Geraud and Remlinger,” 
and Roux” that serum from cases of embarrass gastrique febrile 
gave the typhoid reaction. Woodruff” showed that this was also 
true for mountain fever in this country. (It may be stated paren- 
thetically that these results would not be accepted today because 
the methods of performing the tests have since been shown to be 
unreliable. Yet these investigations marked a definite advance in 
the study of typhoid fever.) 

In 1904, during the typhoid epidemic in and around Saarbriick, 
Koch and his co-workers established the typhoid nature of many 
mild febrile cases of indefinite clinical character. For example, 
Drigalski® obtained a positive typhoid reaction 306 times and re- 
covered the typhoid bacillus from the stools 75 times in 381 doubtful 
cases. Frosch,” by the employment of the same methods, discovered 
144 cases of typhoid fever in a region where only 8 had been offi- 
cially reported. 

J. P. Bates has published ‘the results of a study of 68 cases of 
typhoid fever in Panama.” ‘Twenty-one (32 per cent.) of the cases 
were of the short-duration variety. ‘The typhoid bacillus or a 
paracolon bacillus was recovered from the blood in 9 of these 
cases; in the 12 remaining cases the diagnosis was based upon the 
serum reaction. A paracolon bacillus was found in the blood of 
the case of shortest duration (eight days). 

Except for the reports by Debrie” and Briggs” these are the only 
papers I have been able to find in which the attempt is made to 
prove that the milder forms of typhoid fever have often been con- 
cealed under the names simple continued fever, mountain fever, etc. 
A number of papers have been written in which the authors express 
the belief that short-duration typhoid fever is of common occurrence 
and often overlooked, but they either offer no proof or relate only 
one or two cases. 

No paper has yet been published on the bacteriology of the blood 
in the milder forms of typhoid fever. Buxton and I” analzyed the 
reports of 1602 cases whose blood had been examined bacteriologi- 


18 Soc. méd. d. hép. d. Paris, 3s, xiii, 669. 19 Ibid., 1896, 3s., xiii, 698. 

2 Arch, d. méd. et pharm. mil., 1897, xxx, 313. 21 Tbid., 1898, xxxii, 102. 

2 Jour. Amer. Med. Assoc., 1898, xxx, 753. 

3 Centralbl. f. Bakt., 1903-04, xxxv, 1 Abt., 776. 

% Quoted by Talayrach, Arch. d. méd. et pharm. mil., 1903, xlii, 393 (unable to find original 
reference). 

25 Jour. Amer. Med. Assoc., 1909, lii, 1903. 

% Arch. de la Direction du service de santé du XIV Corps d’ Armée, 1902. 

7 Amer. Med., 1904, viii, 639. 

3% Amer. Jour. Mep. Sct., 1907, exxxiii, 896. 
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cally, and the only reference we found to the subject was a brief 
paragraph by Conradi™ stating that he had recovered the typhoid 
bacillus twice from the blood of cases lasting about eight days each. 

THe BELLEVUE Hosprrat Cases. We donot see many of 
the milder forms of any disease in Bellevue Hospital. Nevertheless, 
in the last five years, exclusive of 1908, 10 per cent. of 229 cases of 
typhoid fever on the second medical division have been of the short- 
duration variety. The proportion of mild to severe cases has 
varied in different years: thus, in 1903 there were only 2 mild cases; in 
1904, 11 cases (constituting for that year 25 per cent. of the typhoids) ; 
in 1905, 4 cases; in 1906, 5 cases; and in 1907, 2 cases. The febrile 
period in 9 of the 24 cases lasted about two weeks, in 9 it lasted ten 
days, in 4 it lasted nine days, and in 2 cases it lasted five and six 
days respectively. One of the two cases which occurred in 1903, 
and which lasted nine days, gave Bacillus coli in pure culture in the 
blood, but I think it may with propriety be included here.” ‘The 
diagnosis in 20 of the 24 cases is not open to doubt, since it rests 
either upon a positive serum reaction or upon a positive blood 
culture. In the remaining 4 cases the diagnosis was made upon 
clinical evidence, it having been impossible for various reasons to 
study the cases thoroughly, and it therefore is doubtful. 

The serum reaction was negative in 6 cases of the series, but in 2 
of these the typhoid bacillus was obtained in pure culture from the * 
blood. In 3 of the negative cases blood cultures were not made. 
In the remaining negative case a blood culture in broth was also 
negative. 

Blood cultures were taken in 19 of the 24 cases, with a positive 
result 9 times and a negative result 10 times. In one of the negative 
cases the blood was not taken until after the temperature had 
reached normal, and according to our present experience would not 
be expected to contain the bacilli. The bacillus was not found in 
the blood in any case of less than nine days’ duration. Conradi’s 
bile medium was used in only two of the negative cases, the other 
negative cases having been studied before this medium was recom- 
mended. As we have had about 97 per cent. of positive results 
with the bile medium in all varieties of typhoid fever, and have been 
much less successful with broth, we do not feel that the negative 
cases in which broth was used are entirely reliable. 

Symptomatology. ‘The symptoms of short-duration typhoid 
fever have been so well described by several authors, notably 
Curschmann,” that I shall not discuss them. The temperature 
curves (Figs. 1, 2, and 3) will show in a general way the course of 
several of the Bellevue cases. 


2” Deut. med. Woch., 1906, xxxii, 58. 
% Amer. Jour. Sct., 1909, exxxvii, 199. 
31 Nothnagel’s Encyclopedia, Typhoid fever. 
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Diagnosis. If one may judge of the attitude of the medical pro- 
fession toward short-duration typhoid fever from current literature 
and text-books, the conclusion must inevitably be reached that these 
cases are not often recognized. 


Sept. 
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Fie, 1.—Herman R., typhoid fever of seven days’ duration, with relapse; positive typhoid 
serum reaction; blood culture negative. 
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. 2.—Terence B., typhoid fever of ten days’ duration; typhoid bacillus obtained 
from the blood. 


Fia. 3.—Dennis C., typhoid fever of fourteen days’ duration; typhoid bacillus obtained 
from the blood. 


Reed, Vaughan, and Shakespeare” state their belief “that the 
number of cases of typhoid fever among the troops of the 
and ——— Army Corps was more than twice the number recognized 
as having that disease.” And after a discussion of the mortality 
statistics of typhoid fever in several of the larger cities of the 


B= Report of the Commission appointed by the President to investigate the conduct of 
the War Department in the war with Spain. Washington, 1899, pp. 59, 61. 
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country, they say: “We are forced to conclude that in these 
cities a large percentage of the cases of this disease are not recog- 
nized as typhoid fever. ‘The army surgeon did in his military 
service just as he was in the habit of doing in his civil practice, 7. e., 
he failed to properly diagnosticate the milder cases of typhoid fever. 
His military record is no worse and no better than was his own 
record in civil practice or is the record of physicians in some of the 
largest cities of the United States.” ‘The sweeping character of this 
indictment is startling, but the review of the literature forces the 
admission that it is not overdrawn. Moreover, this review also 
shows that the failure to recognize the shorter forms of typhoid 
fever has not been confined to any one country, but has been world- 
wide. 

Lafforgue™ says of short-duration typhoid fever: “The true nature 
of these forms is not often recognized. ‘They constitute one of the 
most formidable sources of infection.” 

Turning to the standard text-books, it is found that all of them 
contain descriptions of the classical case of typhoid fever, with the 
usual division of the disease into three periods of a week each. Most 
of them speak of the abortive cases which begin as the longer cases 
do. Only one of the American text-books gives more than a passing 
notice to cases which last less than two weeks. Curschmann gives 
a classical description of these cases, while Dreschfeld says of them 
only that during epidemics of typhoid fever, when many mild and 
abortive cases are about, the differential diagnosis from acute gastro- 
intestinal catarrh may present great difficulty—and leaves the means 
of overcoming the difficulty to the reader’s imagination. The 
strongest impression conveyed by the text-books is that typhoid 
fever is a disease of three weeks’ duration. 

As a final quotation, bearing upon the diagnosis of short-duration 
typhoid fever, I may cite the title of a paper, by an experienced 
physician, which appeared in February, 1908. His title is the ques- 
tion, “Is there such a disease as abortive typhoid?’ ‘The author 
believes that there is, but adduces no proof. 

When one considers the state of confusion which still exists, 
according to the published opinions of the leaders of the medical pro- 
fession, concerning the niilder forms of typhoid fever, and also the 
fact that the study of these cases with the aid of the newer labora- 
tory methods has been largely neglected, it is not surprising that 
practical physicians should hesitate to make the diagnosis of typhoid 
fever in a case which shows few of the classical symptoms of the 
disease and which completes its course in two weeks or less. Ina 
recent conversation with a progressive physician from a town of 
about 12,000 inhabitants, he said he would be disposed to think 


% Tbid., page 61. 


4 Arch, gén, d, méd., 1905, ii, 2625, 2635. 
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he had made a mistake in diagnosis if a supposed case of typhoid 
fever lasted less than two weeks. 

But the diagnosis of these cases may easily be made in general 
practice. It cannot be made clinically except in the presence of 
some typical complication; one must have recourse to laboratory 
methods. With dead cultures of the typhoid bacillus, which may 
be obtained in the market, the serum test may be carried out by any 
busy practitioner. 

Serum Reaction. 'The fact is well known that a patient’s serum 
may give a positive reaction to the typhoid bacillus when the patient 
is not suffering from typhoid fever. A positive typhoid reaction 
means only that the bacillus is growing in the body, and that immune 
bodies (agglutinins) are forming. Cases of typhoid infection of 
the biliary passages and typhoid bacillus carriers furnish examples. 
But if a positive reaction appears transiently during the course of a 
febrile attack, which is not obviously due to some other cause, the 
diagnosis of typhoid fever is reasonably certain. It need scarcely 
be added that to be of value the serum tests must be carefully per- 
formed and properly controlled. 

The sera of cases of infection by the intermediate members of the 
typhoid-colon group (the paratyphoid and paracolon bacilli) and 
by Bacillus coli react only exceptionally to the typhoid bacillus, and 
should be tested against these organisms. So far as is known at 
present, however, cases caused by these bacilli constitute but a small 
proportion of the total typhoids, and except in special instances may 
be left out of consideration. But it must not be forgotten that epi- 
demics of typhoid fever have been caused by the paratyphoid bacilli 
(Friedel,® Lempke, Schottelius,** Kutscher®). 

Negative serum reactions possess no diagnostic value unless they 
are obtained daily throughout the febrile period of the disease and 
well into convalescence. In some of the Bellevue Hospital cases 
agglutinins were present in the blood for only one or two days, and 
if the reactions had not been tested on those days the results might 
have been considered negative throughout. 

Bacteriological Examination of the Blood. Bacteriological exam- 
inations of the blood cannot be made unless one has access to a well- 
equipped laboratory, and therefore will not be of much assistance in 
diagnosis to the general practitioner. However, the method has 
served the useful purpose of setting at rest all doubt concerning the 
occurrence of short-duration typhoid fever. According to our 
experience at Bellevue, the typhoid bacillus is not found in the 
blood as uniformly in the short-duration cases as in the longer and 
severer forms of the disease. In several instances as many as three 
examinations of the blood gave negative results. Positive bacterio- 


%5 Zschr. f. Med-Beamte, 1905, xviii, 306. % Miinch. med. Woch., 1905, lii, 2116. 
*% Ztschr. f. Hyg. u. Infktskrankh, 1906, lv, 331. 
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logical examinations of the stools and urine do not necessarily prove 
that the patients have or have had typhoid fever. Brown®™ has 
reported a case of cystitis, caused by the typhoid bacillus, in a patient 
without a history of typhoid fever. And bacilli of the typhoid-colon 
group are not infrequently found in the stools of healthy persons 
—witness the bacillus carriers. 

In conclusion, I would say: This study has proved in an incon- 
testible manner that some, at least, of the fevers which formerly 
would have been considered febricula or simple continued fever are 
in reality typhoid fever. In the present state of our knowledge it 
would be rash to assert that all mild fevers in this latitude, for which 
no other cause can be found, are’ typhoid in nature, but I can state 
that we have had no series of cases of mild fevers in Bellevue Hospital 
in the last five years which could not be proved to be either typhoid 
fever or some easily recognized disease, as bronchitis, gastro-intestinal 
disturbance, etc. 

This investigation has also brought out the fact that a great deal 
of confusion exists in the literature concerning the milder forms of 
typhoid fever, and emphasizes the urgent need, from the epidemio- 
logical standpoint, of a more thorough study of these forms. No 
statistics have been accumulated, since exact methods of diagnosis 
have come into general use, to show the relative proportion of the 
mild to the severe cases of typhoid fever. Doubtful cases should 
be treated as typhoid fever until the cause of the disease can be found. 

I would suggest that unless the writers of text-books on medicine, 
from which students are taught and to which practitioners turn when 
in doubt, devote more attention to the consideration of the milder 
forms of typhoid fever, they cannot hope to escape responsibility 
for a large share of blame for the occurrence of epidemics arising 
from this source. 

Finally, I wish to express my indebtedness and my thanks to Dr. 
Buxton for making the blood cultures and to Dr. Hastings for per- 
forming the serum tests. 


HEART FAILURE IN INFECTIOUS DISEASES: ITS PREVENTION 
AND SUCCESSFUL MANAGEMENT. 


By W. Parker Worster, A.M., M.D., 


OF NEW YORK. 


THOROUGHLY to understand the management of infectious fever 
it is necessary that we understand what is blood pressure, the cause 
of its enfeebleness, and the proper method to be adopted for its 


3% Johns Hopkins Hosp. Rep., 1901-02, x, 11. 


790 WORSTER: HEART FAILURE IN INFECTIOUS DISEASES 


control. Blood pressure is a misnomer. The blood does not press 
upon anything: it is the blood being pressed upon by the three chief 
blood pressures: (1) The pressure behind the column, the force of 
the heart; (2) the pressure on the sides of the column, the normal 
contraction of the muscular fibers of the arteries, and the elastic fibers 
of the arterioles; and (3) the resistance at the head of the column, 
the normal elasticity of the capillary bloodvessels. ‘These pressures 
are maintained wholly by the nerve centres in the medulla oblongata 
and are enfeebled according to the intensity of the infection and the 
toxic effects upon those centres. If one of these pressures is relaxed 
a relaxation of the other two occurs. 

Heart failure, that demon whom every intelligent and painstaking 
physician fears, stands by the bedside of every patient suffering from 
infectious fever. ‘This enfeebleness of the heart arises from a relax- 
ation of the vasomotor nerve centres by reason of which the capil- 
lary vessels lose their elasticity and normal tone. Winternitz has 
demonstrated in the circulation of the frog that loss of tone and 
diminution of tension of the capillary vessels enfeebles the action of 
the heart. Loss of tone then and diminished tension are the cause 
of heart failure. In infectious fever the danger lies not in the heart 
but in the toxemia which is spending its full force upon the nerve 
centres and thus impairing the functions of the organs dependent 
upon them. Cardiac action, secretions, and nutritional processes are 
all being crushed by the octopus infection, but the cold bath comes 
to the rescue, or any form of application of water, according to the 
indications of the case, when properly applied. The nervous system 
is refreshed, the eye brightens, the mind clears up, the inspiration 
deepens, the pulse is slowed and rendered less dicrotic. I distinctly 
remember two cases of my early days of practice, one of diphtheria, 
in a child aged thirteen years, and one of typhoid fever, in a subject 
aged thirty-five years, that were getting well, as 1 thought; the 
temperature was normal and the pulse about normal but weak, and 
both patients were bright; both of them died very suddenly of 
paralysis of the heart. These were prior to 1889. During that 
year I took up the study of hydrotherapy in its every phase. 

The treatment of the aforementioned cases was by the expectant 
plan, a term well named, for always something was expected to 
happen which the physician was powerless to avert. As Dr. 
Beverley Robinson’ has justly said, “No organ of the body more 
frequently requires our wisest government than the heart;” but I 
would like to add on that point, no organ obeys better than the heart 
when ordered to do so by the proper authority. An employee who 
would not obey the command of another employee (strychnine, nitro- 
glycerin, strophanthus, alcohol, digitalis, musk, or other drugs) will 
obey the command of the boss when he has been reported as negli- 


1 Amer. Jour Mep. Sct., 1908, cxxxvi. 
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gent of duty. The employee who is ordered in this instance is the 
heart, and the boss is the central nervous system which controls it 
and whips it into proper service by means of cold applied to the per- 
ipheral nerve terminals. A patient desperately ill with low muttering 
delirium, unconscious of her surroundings, jactitation, and continu- 
ally rolling around the bed, whom I saw lately, wascompletely restored 
to health by the “general ablution” which I have so often described. 
This patient’s mind was a perfect blank, she did not know her own 
immediate relatives, nor when her daughter carried her in her arms 
to the bath tub for three successive days. ‘This patient took “general 
ablution” at 70° every four hours for about a.week, and one “affu- 
sion” and one “drip sheet,” and was out walking and exercising in 
the open air inside of ten days. 

The excitation of cold is the most valuable, powerful, and reliable 
stimulant when properly applied, and accomplishes many other 
important indications. ‘The nerve centres are gently stimulated by 
the successive gentle shocks of the cold, according to the hydriatic 
prescription and subsequent reactive stimulus to the sensory fibers of 
the skin, which is conveyed to the central nervous system and thence 
reflected to all the functions over which it presides, and upon whose 
functionating capacity depends the patient’s ability to withstand the 
toxic agents circulating in the blood. In this manner is cardiac action 
maintained. The several methods of procedure are interesting: for 
instance, in weakly patients “ablutions” are found most useful. Each 
part of the body in these cases may be successively bathed, first wrap- 
ping the part in a long-haired blanket for one hour, then washing 
down with water at 88° to 92°, beginning with the higher temperature 
with good friction, light or coarse, and reducing 2° each ablution to 
70°, according to the reactive capacity of the patient, until the whole 
body has been gone over, chest, back, arms to elbows, and thighs to 
the knees, with a minimum of disturbance to the patient and a most 
refreshing effect. ‘This is when the patient is in bed and cannot get 
up. Dilatation of the capillary vessels always follows friction, which 
must never be omitted, as it is the sine qua non of all applications of 
cold water. Chilling of the patient and a little chattering may 
sometimes occur, but there is nothing at all to be feared from it, as 
these baths generally reduce the temperature 2° or 3°, deepen the 
breathing, stimulate the heart, and refresh the patient as no remedial 
agent is capable of doing. In order that its effect be continuous 
upon the heart it is necessary that the operation be repeated every 
three hours. The most important effect of these applications is the 
aid and sustenance they afford the céntral nervous system, which 
bears the brunt of the fight, stimulating it to enhance the vital powers 
of the patient and thus place him on the road to a rapid recovery. 

Management of the patient by means of hydrotherapy renders 
the prognosis of the case entirely different from management by the 
expectant plan. Recovery by the expectant plan seems to depend 
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upon circumstances over which the physician has no control; if the 
patient has the constitution to withstand the toxemia he gets well; if 
not, he dies; but by hydrotherapy we enhance the patient’s vital powers 
against the lethal agencies evolved in the infection process, thereby 
spurring on the central nervous system to furnish innervation for 
respiration, circulation, digestion, tissue building, and excretion, 
and bridging over the danger which would arise from failure of 
these functions. 


THE SYMPTOMS OF DESCENDING THORACIC ANEURYSM. 


By A. W. Hew ett, M.D., 


PROFESSOR OF INTERNAL MEDICINE IN THE UNIVERSITY OF MICHIGAN, ANN ARBOR, 
AND 


W. R. P. Crarx, M.D., 


INSTRUCTOR IN MEDICINE IN THE COOPER MEDICAL COLLEGE, SAN FRANCISCO, 


ANEuRYSMS of the thoracic arch which reach any considerable size 
usually produce characteristic signs or symptoms. An abnormal 
pulsation, murmur, or area of dulness, a tracheal tug, or a left vocal 
paralysis immediately direct attention to the possible presence of an 
aneurysm, and the x-rays are called upon to contribute their impor- 
tant diagnostic aid. When the descending thoracic aorta is involved, 
however, signs and symptoms are very apt to be lacking, and when 
present they are frequently misinterpreted. In the cases that we have 
seen this has occurred almost uniformly. It seems advisable, there- 
fore, to report our cases, calling special attention to the typical pains 
that have been so graphically described by Huchard.’ Autopsies 
were obtained in but two of our six patients, yet the diagnosis in the 
remainder was made almost certain by the results of a-ray exami- 
nation. 

CasE I.—W. T. H., a stableman, aged forty-two years, was first 
seen at the Cooper Medical Dispensary, San Francisco, on June 5, 
1903, complaining of pain in the left side. The family history was 
negative. ‘The patient had had the ordinary diseases of childhood, 
grippe in 1887, and gonorrhoea three or four times. He denied 
syphilis, but had always chewed tobacco and drank excessively. 
Since October, 1902, he ‘had suffered from pain in the left side of the 
thorax, which was worse at night and kept him from sleeping. At 
times he had slight dyspnoea. 

Examination showed a well-nourished man with a face indicative 
of overindulgence in alcohol. The pupils were equal and reacted 
normally. Both sides of the chest expanded poorly, but the left 
distinctly less than the right. The breath sounds were feeble and 


1 Maladie du cceur et de l’aorte, ii, 427. 
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distant, the expiration prolonged. No abnormal dulness or bruit 
over the back, and no friction sounds were found. The area of 
cardiac dulness was enlarged moderately to the right and left. The 
heart sounds were normal in character and intensity. The pulse 
was 110, equal and synchronous in both wrists. The radial arteries 
were moderately thickened. ‘There was no tracheal tug. 

On account of a distinct tenderness along the course of the fifth 
and sixth intercostal nerves a diagnosis of intercostal neuralgia was 
made and the ordinary remedies given. ‘The patient returned occa- 
sionally to the dispensary for several months, always with the same 
complaint of pain in the left side. Repeated examinations by dif- 
ferent members of the staff failed to discover any sign that would 


Fic, 1.—Skiagram of Case I. 


indicate the cause of the pain other than the tenderness over the 
nerves. After a few months the patient ceased coming to the dis- 
pensary. 

On March 8, 1905, he returned again, complaining of his old 
symptoms. Again the examination was negative, except for very 
definite tender points to the left of the spinal column, in the left 
axilla, and to the left of the sternum. On account of the severity of 
his pain, he was sent to the Lane Hospital and was again treated for 
neuralgia. On April 6, 1905, a routine fluoroscopic examination 
was made by Dr. Lehmann. His note in part was as follows: “The 
transparency of the left lung is markedly less than that of the right. 
_ In the left side of the thorax there is a large shadow about the size of 
a child’s head, which cannot be differentiated from the shadow of the 
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aortic arch. ‘This shadow is sharply outlined and apparently shows 
true pulsation. Viewed from behind, the shadow is more marked, 
clearer, darker, and smaller than when viewed from the front. The 
heart is in a pronounced horizontal position. ‘The diaphragm on the 
right side moves 6 to 7 cm., on the left side only 3 to4.cm.” In veiw 
of these findings (Fig. 1), a diagnosis of aneurysm of the descending 
thoracic aorta was made. ‘Two days later the patient began to 
cough up blood, and died within a few minutes. 

The autopsy, performed by Dr. Ophiils, showed the heart to be 
normal. ‘There was marked atheroma with many white retracted 
scars and moderate dilatation of the proximal portion of the aorta; 
less dilatation of the arch. At the distal end of the arch posteriorly 
a round opening about 4 cm. in diameter lead into an aneurysmal 
sac about the size of an apple. The aneurysm extended posteriorly 
and to the left, and had deeply eroded the spinal column. The 
aneurysm was adherent to the left lung, and had perforated into the 
upper posterior part of the lower lobe, which showed hemorrhagic 
infiltration. ‘The lower thoracic and abdominal aorta showed very 
little atheroma. 

Case II.—C. W., aged sixty-one years, a veteran, came to the 
Cooper Medical Dispensary on January 3, 1908, complaining of 
stomach trouble. ‘The family history was unimportant. ‘The patient 
had always been strong and healthy. He had had jaundice in 1880, 
pneumonia in 1890, and’a hard chancre about 1890, not followed by 
secondaries. He was treated with mercury and potassium iodide. 
He had had several attacks of gonorrhoea. He never drank excess- 
sively. His present illness had begun five or six months before with 
a boring pain in the back. This pain had been more or less con- 
tinuous and had often prevented his sleeping. About six months ago 
his stomach had begun to give him trouble for the first time. He 
suffered from epigastric pain, which seemed to be made worse by 
eating. He had vomited occasionally, but never vomited blood or 
material eaten on previous days. ‘There was no difficulty in swallow- 
ing, and no jaundice, cough, or headache. There was slight dyspnoea 
on exertion. He was very constipated. He had lost 70 pounds in 
six months, and was very weak. 

Examination showed an emaciated, pale, old man. The pupils 
were equal and reacted normally. ‘The lungs were negative. ‘There 
was moderate dilatation of the cutaneous veins across the upper left 
front of the thorax and left shoulder. Careful examination pos- 
teriorly and anteriorly failed to show any definite abnormal pulsa- 
tion, dulness, or bruit. ‘There was no tracheal tug. The heart was 
negative. ‘The liver was slightly enlarged and palpable. There were 
no enlarged glands. Inflation of the stomach showed no dilatation. 
No abdominal tumor was felt either externally or by the rectum. 
The urine was negative. The blood showed a marked secondary 
anemia: red corpuscles, 3,750,000; hemoglobin, 66 per cent.; leuko- 
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cytes, 8000, with a normal differential count. ‘The stomach analysis 
showed an absence of free hydrochloric and of lactic acids; total 
acidity, 10; no retention of raisins taken the night before. 

In this patient the recent onset of serious stomach trouble at the 
age of sixty-one, the rapid loss of weight, the secondary anemia, and 
the results of the stomach analysis led us to suspect a gastric car- 
cinoma. ‘The thoracic pain and the dilatation of the veins over the 
upper left chest and shoulder aroused a strong suspicion of metas- 
tases into the posterior mediastinum. An x-ray plate was therefore 
taken. ‘Though rather poor and taken too low down, this sufficed 
to show a uniform round shadow above and to the left of the heart 
shadow (Fig. 2), characteristics which in connection with the 


Fic. 2.—Skiagram of Case IT. 


symptoms led us to a diagnosis of an aneurysm of the descending 
thoracic aortic. As the patient left the city immediately after his 
exposure to the x-rays, it was not possible to reéxamine him. He 
died on January 27, 1908. The autopsy, performed at the Veterans’ 
Home, Yountville, by Dr. A. H. Reinstein, showed that the cause of 
death was the rupture of an aneurysm of the descending thoracic 
aorta into the left pleural cavity. A carcinoma of the pylorus with 
metastases in the posterior lymphatic glands were also found. 

CasE III.—C. A. B., aged fifty-one years, a paper hanger and 
decorator, entered the Lane Hospital on January 27, 1908, com- 
plaining of pain under the lower left scapula and in the epigastrium. 
The family history was negative except for the death of two brothers 
of tuberculosis. He had always been strong and healthy, never having 
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had any of the acute infectious diseases since childhood. He had 
been a periodic drinker and had smoked excessively. He had gonor- 
rhoea once. At twenty-one years he had what appears to have been 
a soft chancre without secondaries. The present trouble had begun 
about a year before, with constipation and dyspepsia. ‘This had 
lasted a few weeks, then disappeared for a few months, and recurred 
for a few weeks. ‘Three months ago the dyspepsia, constipation, and 
pain in the epigastrium had re-appeared, and have been present 
more or less continuously up to the time of admission. The pain had 
gradually grown worse. It was most marked in the epigastrium, 
but sometimes extended through to the left back. When the pain 
was severe the epigastrium was rather tender and felt drawn, as if a 


Fic. 3.—Skiagram of Case ITI. 


lump were present there. At times the pain was accompanied by 
belching of gas. The pain showed no definite association with the 
taking of food. It was most marked when the patient lay down or 
when he sat too long in one position. It was most severe at night, 
and often wakened him out of a sound sleep. 

Examination showed a well-developed but rather poorly nourished 
man. The pupils were equal and reacted normally. The lungs and 
heart were negative. ‘There were no normal pulsations, no dulness, 
and no bruit over the back. Both sides of the chest moved sym- 
metrically. Abdominal examination was negative, except for a slight 
rigidity of the upper left rectus muscle, which became more marked 
when the pain was severe. The urine and blood were normal. 
Repeated examinations of the feces for occult blood were negative. 
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Two stomach analyses gave approximately identical results: 60 c.c. 
of yellowish mucoid material, containing bits of undigested bread; 
total acidity, 18; no free HCl, no lactic acid, no occult blood, no 
retention of raisins taken the night before. 

The pains were not relieved to any appreciable degree by careful 
dieting and the administration of acid. During his stay in the hos- 
pital they gradually became more severe, especially posteriorly at 
about the level of the tenth dorsal spine. ‘The only circumstance 
which seemed to influence them definitely was posture. Whenever 
he lay on his back or left side the pains became worse. For this 
reason he usually slept lying face downward. Considerable tender- 
ness to deep pressure was discovered over the eighth to eleventh 
dorsal spines. A zone of hyperalgesia to the scratch of a pin was 
found on the left side corresponding to about the distribution of the 
ninth and tenth dorsal nerves. This hyperalgesia was much more 
marked behind than in front. On account of the hyperalgesia and the 
effect of posture upon the pains, an x-ray plate was taken of the lower 
thorax (Fig. 3). This showed an abnormal shadow behind the heart 
apparently continuous with the shadow of the descending thoracic 
aorta. Dr. C. M. Cooper’ agreed with us that the symptoms and 
x-ray examination taken together indicated that the patient was 
suffering from an aneurysm of the descending thoracic aorta. 

Case IV.—O. K., aged thirty-eight years, a butcher, came to the 
Cooper Medical Dispensary on March 23, 1908, complaining of pain 
over the heart and between the shoulders.- The family history was 
negative. While serving in the German army, at sixteen years he 
contracted gonorrhoea and at the same time had a chancre, followed 
by definite secondaries. He was treated with inunctions. He had 
been a hard drinker and a moderate user of alcohol. His present 
illness had begun three months before with pain over the heart and 
between the shoulders. ‘These pains were very intense. They came 
on only when he lay on his back or on his left side, and not, as a rule, 
when he lay on his abdomen or right side. ‘The pain was not influ- 
enced by exertion, coughing, or deep respiration. About one-half 
‘ hour after lying down, he would be wakened by the pain, and relief 
could only be obtained by sitting up for a few minutes. If he again 
lay on his back, the pain invariably returned. He had had slight 
dyspnoea for fifteen years. ‘There was no swelling of the feet, no 
cough, and no loss of the voice; appetite was good; the bowels were 
regular. 

Examination showed a well-nourished and _healthy-looking, 
though somewhat nervous, man. The pupils were equal and reacted 
normally. An indefinite tracheal tug could be felt when he lay 
recumbent and held a deep breath. The left side of the chest moved 
decidedly less than the right. There was no definite dulness, respira- 


2 We are indebted to Dr. Cooper for this plate, as well as those of Cases II and IV. 
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tory changes, or bruit over the back. The heart was negative, except 
for a moderate accentuation of the second aortic sound. The radial 
arteries were moderately thickened. ‘There was no tenderness over 
the dorsal spines. An area of hyperalgesia to the pin scratch could 
be easily demonstrated to the left of the vertebral column, extending 
in a vertical direction from about the fourth to the eighth dorsal 
spines and laterally as a band around the left side of the chest (Fig. 
4). This hyperalgesia was much more marked behind. In front it 
became narrower and less definite in outline. On account of the 
history of syphilis, the accentuation of the second aortic sound, the 
area of hyperalgesia, and the character of the pain, a probable diag- 
nosis of aneurysm of the descending thoracic aorta was made. This 
was confirmed by flouroscopic examination, which showed a large 
pulsating shadow to the left of the spine, more distinct when viewed 


Fia. 4.—Hyperalgesic zone in Case IV. 


from behind than when viewed from the front, and plainly located 
in the back of the chest when the patient stood in an oblique position 
(Fig. 5). An aneurysm of the descending thoracic arch was, there- 
fore, the cause of this patient’s pain. 

Case V.—J. G., aged forty-one years, entered the medical ward 
of the University of Michigan Hospital on October 10, 1908, com- 
plaining of shortness of breath and of constant pain in the left side 
of the abdomen and back. The family history and past history were 
negative. He denied alcoholic excesses and venereal infection. The 
present trouble began about three years before with sharp pains in the 
left side, which lasted three days and were relieved by a lotion. After 
a couple of weeks the pains again returned and were again relieved 
by rubbing. ‘These pains had continued off and on and with varying 
intensity since then. About a year before they had been so severe 
that he could not sleep for six weeks. They had been diagnosticated 
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as pleurisy and intercostal neuralgia. He had also been moderately 
short of breath on exertion, and at times had suffered from palpitation. 

In the ward the patient was usually found on his left side, which 
position afforded him relative relief from his pains. His pupils were 
equal and reacted well on accommodation, but not to light. ‘There was 
no tracheal tug. The left chest lagged on inspiration, especially in its 
lower part. ‘There was some impairment of resonance over the left 
lower chest behind, from about the sixth spine down, accompanied 
by diminished breath sounds. Indefinite systolic pulsation was 
noted on some occasions just to the left of the eighth spine. Below 
this a fair Broadbent sign could be seeen at times. Over the area of 
pulsation the heart sounds were heard exceptionally well, but there 
were no murmurs. 


Fic. 5.—Skiagram of Case IV. 


The apex beat was rather diffuse, but could be distinctly felt as 
far as 14.5 cm. to the left of the median line in the fifth intercostal 
space. In the recumbent posture a systolic thrill was felt in the third 
left intercostal space. The area of cardiac flatness was decidedly 
enlarged, extending from the middle of the sternum to within 1 cm. 
of the left mammary line. It joined the liver flatness by an obtuse 
angle. ‘The area of cardiac dulness extended 15 cm. to the left of 
the median line and 5 cm. to the right. It was continuous above with 
a broad area of dulness, which extended upward on either side of the 
sternum to the clavicle. At the apex one heard a slight blowing 
systolic murmur and an indefinite diastolic rumble, the latter being 
sharply limited to the region of the apex beat. ‘Toward the sternum 
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the systolic murmur became louder, reaching its maximum in the 
third intercostal space 5.5 cm. from the median line. Here it was an 
exceedingly rough and intense murmur. ‘This murmur was trans- 
mitted over the left chest upward as far as the second rib and outward 
as far as the anterior axillary line. It was barely heard beyond the 
right border of the sternum and not heard in the vessels of the neck. 
It was faintly heard over the left back opposite the second dorsal 
spine. In front the murmur became less loud during deep inspiration 
and when the patient sat up. It varied in intensity from time to time, 
but, on the whole, was very constant. The pulmonary second sound 
was accentuated and at times could be felt as a distinct shock. ‘The 
knee-jerks and ankle-jerks were absent. The urine and blood were 
negative. 

One of the most striking features of the patient’s examination was 
the zone of disturbed sensation which extended around the left side 


Fia. 6.—Hyperalgesic zone in Case V. 


from the spine to the median line in front. It varied in width, but 
was most constant between the lev(}s of the eighth and twelfth dorsal 
spines behind and the ensiform and umbilicus in front (Fig. 6). At 
first there was everywhere extreme hyperalgesia to the pin scratch 
and to pressure, but later the anterior portion of the zone showed 
anesthesia to the touch of the camel’s-hair brush and was associated 
with hyperalgesia to the pin scratch. On November 29 a slight 
weakness of the upper left rectus muscle was noted, but this later 
became less marked. 

During his stay in the hospital the patient suffered more or less 
continuously from pain in the left side.” When this was severe he 
always lay on this side, other positions being impossible on account 
of pain. When the pain was less severe he occasionally walked about 
the ward, but one gained the impression that such exertions were 
often succeeded by renewed exacerbations of the pain. 
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Fic. 7.—Skiagram of Case V taken in a sagittal direction. 


Fic. 8.—Skiagram of Case V taken from the oblique position; it shows the left aneurysmal 
border distinct from the heart, 
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The a-ray examination showed an abnormal shadow behind the 
heart. If the patient, facing the flouroscopic screen, were rotated to 
the right, this abnormal shadow could be seen moving to his left 
while the heart moved to his right, thus demonstrating its position 
behind the heart. Plates taken from two directions (Figs. 7 and 8). 
illustrate this. ‘The smooth rounded outline of this posterior shadow, 
together with some pulsation, indicated that it was caused by an 
aneurysm of the descending thoracic aorta situated behind the heart. 
The crowding of the heart forward undoubtedly accounted for some 
of the abnormal cardiac signs and rendered it difficult to determine 


Fic. 9.—Skiagram of Case VI. 


just what other factors came into play, though probably the loud 
systolic murmur over the pulmonary area was due to a partial 
obstruction of the pulmonary artery or its left branch. The patient 
had tabes dorsalis, and one might question whether his pains and 
disturbed sensation were due to the aneurysm or to the tabes. As the 
site of these nervous disturbances corresponded to that of the aneu- 
rysm, it seems probable that the latter was their cause. 

CasE VI.—W. B., aged sixty-four years, had entered the medical 
ward of the University of Michigan Hospital on several occasions 
suffering from arteriosclerosis, dilated heart, and chronic nephriiis. 
He had the ordinary symptoms of broken compensation together 
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with Cheyne-Stokes breathing. The discovery of his aneurysm was 
purely accidental. A plate taken to determine the heart outlines 
showed a rounded shadow which arose from the middle shadow at 
the upper level of the aortic arch and described an arc well outside 
the left sternal margin until it intersected the heart shadow (Fig. 9). 
Fluoroscopic examination of this abnormal shadow showed that it 
pulsated, and by rotating the patient on a revolving stool, that it was 
situated in the posterior portion of the chest. It was more clearly 
seen from behind than from in front. The patient showed no 
deformity of his chest. We must conclude that this was a fusiform 
aneurysm of the descending thoracic aorta. Apparently it produced 
no symptoms whatever. Neither could signs be found which were 
definitely referable to the aneurysm, with the possible exception of 
bronchovesicular breathing in the left axilla. ‘This might have been 
due to compression of the lung. 


A review of these six cases of descending thoracic aneurysm allows 
us to divide them roughly into two groups. In the first, which is 
represented by the first five cases, the main symptom was pain; in 
the second group, represented by the last case, no symptoms whatever 
were present. ‘There are numerous instances in the literature of the 
accidental discovery of unsuspected aneurysms. ‘This occurred in 
5 per cent. of the 104 aneurysms reported by Baetjer.* It happens so 
frequently when the aneurysm arises from the descending thoracic 
aorta that Huchard* speaks of this as the zone latente des aneurysmes 
meconnus, des erreurs de diagnostic. Such aneurysms may reach a 
large size without giving rise to any symptoms previous to their 
final rupture into the lung, bronchus, esophagus, pleural cavity, or 
mediastinum. 

The remaining five cases may be grouped together, the main 
symptom being pain. In our patients this pain, though varying from 
time to time, was, on the whole, of extraordinary severity. Its situa- 
tion in the individual patient was practically constant, and it was 
remarkably resistant to all forms of medication. In one patient the 
pain was of a dull, boring character and located in the centre of the 
back. In the other four it was limited to the left side of the thorax 
and was of a neuralgic type, with either typical tender spots or a zone 
of cutaneous hyperalgesia. The latter was present in three patients, 
and in one of these (Case V) it was associated at times with anesthesia 
to the touch of the camel’s-hair brush. Such a dissociated sensory 
disturbance caused by the pressure of an aneurysm upon the inter- 
costal nerves has been described in detail by Frick.° In one of our 


3The X-ray Diagnosis of Thoracic Aneurysms, Johns Hopkins Hospital Bulletin, 1906, 
xvii, 24. 

4 Loc cit, p. 413. 

5 Ueber objective nachweisbare Sensibilitiitsstérungen am Rumpfe bei Aneurysma Aorte, 
Wien. klin. Woch., 1901, No. 25. 
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patients there was a spasm of the upper left rectus muscle, which 
increased when the pains were severe; in another there was at times 
a paresis of this muscle. In all the cases of this group the pain showed 
pronounced nocturnal exacerbations. In three this was a distinctly 
postural effect, for the pain was accentuated when the patient lay on 
his back. One patient slept on his face, another on his left side, 
while a third had to sit up in order to be relieved of the pain. In two 
of our patients the main pain was referred to the front of the body; 
in Case IV, to the heart, simulating angina pectoris, and in Case III, 
to the upper abdomen. Such referred pain may lead to the mistaken 
assumption that a viscus is diseased and that the tenderness or 
hyperalgesia behind is a Head’s area. Thus, in Case ILI, with epi- 
gastric pain, spasm of the left rectus muscle, and tenderness behind, 
it was at first believed that the pain originated in the upper abdomen. 
This patient had been sent into the hospital for an exploratory opera- 
tion, which might have been performed in the attempt to locate the 
pain had not the x-ray examination demonstrated an inoperable 
condition. Similar pseudogastric pains have been noted by others 
(Rendu*); and Baetjer recites a sémewhat analogous history of a 
patient in whom a gallstone operation had actually been performed 
with negative findings three years before the x-rays finally showed 
that a large aneurysm of the descending thoracic aorta was the cause 
of symptoms. Milanoff’ found histories of three patients who had 
been treated for renal colic. These abdominal pains are particularly 
apt to be caused by aneurysms situated just above the diaphragm. 
They are common enough also in abdominal aneurysms. A patient 
recently sent into the Lane Hospital was supposed to be suffering 
from biliary colic or a duodenal ulcer, but the exploratory operation 
showed an aneurysm of the upper abdominal aorta. 

The neuralgic pains present in four of our patients were evidently 
due to some damage to the intercostal nerves. Whether they were 
due to pressure alone or, as many clinicians believe, to a chronic 
inflammation in the neighborhood of the aneurysmal sac is difficult 
to decide. The pain referred to the front of the body, the zones of 
disturbed sensation, and the spasm or paresis of the muscles evi- 
dently could not be accounted for by other factors sometimes held 
responsible for aneurysmal pains, such as erosions of the bone or 
disease of the vessel wall. 

From our experience pain is the most frequent symptom of 
descending thoracic aneurysm. Milanoff, who collected the histories 
of 120 patients with this disease, found pain mentioned in 72 of them, 
whereas dysphagia occurred in 20, hematemesis in 13, hemoptysis in 
21, left pleural effusion in still fewer. Andréef* could collect but 8 


6 Cited by Milanoff. 

7 Etude de la douleur et de quelques autres symptomes des anévrismes de |’aorte thoracique 
descendante, Thése de Paris, 1900. 

8 Contribution a |’étude des anévrismes de l’aorte descendante, These, Toulouse, 1904. 
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cases of paraplegia from this cause. When one remembers that most 
of these symptoms, with the exception of pain, occur late in the 
disease, the great importance of pain as an early symptom of 
descending thoracic aneurysm becomes apparent. In some instances 
it has lasted ten or even twenty years. 

The physical signs of aneurysm of the descending thoracic aorta 
are of such an indefinite character that only exceptionally can one 
make a diagnosis from signs alone previous to erosion of the bony 
thorax. In none of our patients was a murmur heard over the site of 
the aneurysm, though listened for in every case. In Case V, in which 
a large aneurysm was situated directly behind the heart, the heart 
sounds were heard with unusual distinctness over the site of the 
aneurysm. Slight pulsation with some dulness over the left back 
were also found in this patient; in the remainder all these signs were 
absent. ‘Two patients showed indications of pulmonary compression, 
diminished breath sounds in one and bronchovesicular breathing in 
the other, but as both had large hearts it was difficult to be certain 
that the aneurysm was the sole cause of the signs. In three patients 
a diminished mobility of the left side of the thorax was noted, and in 
one of these a lessened excursion of the left side of the diaphragm was 
seen with the fluoroscope. In two patients there was sensitiveness of 
the dorsal spines, and in three a zone of disturbed sensation around 
the left side of the body. 

The great value of x-ray examinations is apparent in such cases as 
these. One is often astounded to see the size of the aneurysm that 
has escaped detection by the ordinary methods of physical exami- 
nation. The difficulties encountered in the interpretation of x-ray 
findings® are certainly negligible compared with the difficulties sur- 
rounding the use of ordinary methods of diagnosis. 

As a result of our experience with aneurysms of the descending 
thoracic aorta we cannot do better than quote the words of Huchard 
when he speaks of aneurysmal neuralgias: “When one is dealing 
with symptoms of pain characterized by their persistency, their long 
duration, their intensity, when they remain unexplained, when they 
resist all ordinary medication, finally, when they present certain 
special characteristics, such as a fixed location or a diminished sever- 
ity in certain attitudes of the patient, then we are not dealing with 
true neuralgia, as is too frequently assumed. In such cases one 
should consider aneurysm as a probable diagnosis, and if no tumor 
is perceptible as yet, one should turn to the x-rays in order to 
obtain certain proof.” 


9 Sewall and Childs, The Interpretation of X-ray Pictures as an Aid to the Early Diagnosis 
of Thoracic Aneurysm, AMER. Jour. MED. Sct., 1907, cxxxiv, 360. 
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THE REVERSION THEORY AND CLASSIFICATION OF GOITRE. 


By Wm. CarpeNnteR MacCarty, M.D., 


SURGICAL PATHOLOGIST TO ST. MARY’S HOSPITAL, ROCHESTER, MINNESOTA, 


In making a daily study of goitre, grossly and microscopically, in 
the fresh and fixed condition, after examining specimens from 700 
cases with their histories, and after reviewing the literature which 
recently has become extensive, I have been struck by the variance of 
the opinions and also the variance in the methods of attack in the 
study of the etiology. 

The symptomatology seems, at least in well-developed cases, to 
be clearly known, and is well summarized in recent articles, such as 
those of Barker, Kocher, Halsted, Mayo, and others. I feel that there 
are early cases which are not diagnosticated as soon as they should 
be, because the symptoms are not associated with noticeable external 
glandular enlargement; it behooves the examining physician, there- 
fore, to consider the possibility of hyperthyroidism in all cases of 
tachycardia and extreme nervousness. Such a diagnosis, however, 
does not mean surgical treatment always, although it is often in 
these early cases that complete recovery is seen following operation. 

Briefly it may be stated that the etiology of hyperthyroidism is 
still far from being satisfactorily explained. Before beginning the 
study of goitre, we must first consider the normal biology of glands in 
general and of the normal thyroid. 

If we review briefly the anatomy and function of the normal 
epithelial glands, such as the breast, salivary glands, and the pancreas 
or the liver, we find that all these start embryologically as invagina- 
tions, either of the endoderm or the ectoderm, and that the anatomi- 
cal and the histological unit of these glands, with the exception of 
the liver, is an alveolus lined by one layer of epithelium, which hyper- 
trophies and secretes into the alveolus. It may be further noticed 
that the secretion of each gland has one or more definite functions 
(nutritive, excretive, or protective) which are stimulated to activity 
either by the senses, sight, smell, taste, hearing, or touch, the sensa- 
tions of which are transmitted through the nerves, or by some chemi- 
cal substance’ put into the circulation by some other cells in another 

1 See the work of Dolinsky (1895), who discovered that acids brought in contact with the 
mucous membrane of the duodenum set up promptly secretion of the pancreatic juice. This 
action was supposed to be reflexly through the nerves, but since the work of Popielski, Bayliss, 
and Starling, which shows that this action takes place after the nerves are severed, some other 
explanation has been thought of. They determined that if an extract of the mucosa of the 
duodenum and 0.4 per cent. HCl were made and injected into the blood, pancreatic secretion 
would be set up. The especial substance formed by this mixture they have called ‘‘secretin,”’ 
and Starling has referred to it as a ‘‘messenger”’ from the duodenum through the blood to the 


pancreas. Howell’s Text-book of Physiology, p. 703, and Bayliss and Starling, Journal of 
Physiology, 1902, xxviii, 325. 
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part of the body, or by both of these means. The epithelial glands 
which open into the alimentary tract either directly or by ducts, as do 
the buccal, salivary, gastric, intestinal, hepatic, and pancreatic, have 
one or more of the following functions; the production of a diluent, 
a mucilaginous material and ferments, or at least some digestive 
substance. 

The thyroid is an epithelial gland conforming to the above ana- 
tomical conditions with the exception that it does not in its present 
condition possess a duct into the alimentary canal. We are, however, 
justified in believing that it probably did, at one time in the develop- 
ment of man, open into the canal by a duct, since most surgeons of 
extensive experience have operated on cysts of the thyroglossal duct, 
which has its origin in the gland and its opening in the foramen 
cecum. Anatomically the thyroid is a well-defined gland, histologi- 
cally not unlike some other epithelial glands, located near the alimen- 
tary canal, and showing at times remains of a duct emptying into 
it. 

If such a gland emptied its contents into the alimentary tract, the 
contents probably had one or more of the above-mentioned functions 
of glands, as it is hardly conceivable from any known facts about any 
other glands similarly situated, that one so located would be without 
such a function. When, in the periods of man’s phylogenetic history, 
he has been put under an environment which lacked the normal 
stimulus’ necessary for the continuance of such an organ is not 
known. ‘There was, however, a period in his racial development 
when this gland had a more extensive function. 

This I believe to be a fair assumption from its anatomy and the 
facts known regarding the gradual disappearance or diminution 
in function of other organs, such as the loss of function in the male 
breast, diminution of the function of the toes, loss of body hair, and 
loss of function of the appendix. Other examples may be perhaps 
found in the economy of the organism. 

With such facts and suppositions before us, and having some 
knowledge of the process of reversion, as seen in organs, in plant and 
animal life including man, especially the latter, in whom we see 
secreting male breasts, secreting supernumerary breasts, polymastia, 
bicornate uteri, etc., it is not unnatural to think of the possible 
partially rudimentary thyroid as reverting to its original activity. 

In case this ductless gland should revert to a more extensive 
activity, what would occur in it? The first evidence would probably 
be hypertrophy and secretion. If this occurred, two things are pos- 
sible: Either there would be a cyst formation, or absorption of the 
products produced. ‘These two possibilities are often seen in other 
organs: for example, in the liver and kidneys under obstructive 


F 2 In calling this a normal stimulus, liberty is taken from a knowledge of the action of all the 
other epithelial glands in the human body as it exists now. These glands are stimulated to 
activity normally by certain substances under certain conditions. 
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conditions. In the liver tlie backing up of the secretion causes 
dilatation of the ducts, enlargement of the liver, but seldom cyst 
formation. ‘The secretion under such pressure is supposed to get 
into the lymphatics and thus into the circulation, giving evidence of 
this in jaundice and toxemia. 

In the kidney a similar process is seen, with perhaps a greater 
tendency to the production of cysts. However, here, too, we see 
both conditions in which there is also re-absorption of the products 
of secretion and resulting toxemia. Why the cyst formation should 
occur in one instance and not in another is not known. 

These processes in the kidney and liver and other glands are very 
similar to those seen in the “simple cystic” goitre and the “exoph- 
thalmic” goitre. In the former case the alveoli are markedly dis- 
tended and contain products, the pressure of which flatten the epi- 
thelial lining and in some cases produce complete atrophy of the cells, 
so that the whole thyroid exists as a foreign body composed of cysts 
and only causing !inconvenience by pressure. When, however, 
there is complete atrophy of the secreting surface a condition of 
myxcedema may occur, as we shall see later. Early in the case of 
“exophthalmic” goitre the material secreted is not stored in the 
alveoli, but is re-absorbed, and it is in these cases especially that the 
toxemia is seen, although toxemia does occur, as we shall see later, in 
some cystic goitres under certain conditions (Fig. 5 a and b). 

Like the absorbed products of the kidney and the liver, the pro- 
ducts of the thyroid produce toxic symptoms and even death, with the 
changes seen at autopsy which occur in other toxemias. The liver 
is fatty, there may be changes in the kidneys, the heart is often fatty 
and markedly dilated. 

The clinical picture is one of toxemia with mental, nervous, and 
digestive disturbances. The substance or substances which produce 
this toxemia are the products of the thyroid, since their associated 
iodine has been demonstrated in the blood of patients suffering from 
hyperthyroidism. Similar symptoms can be produced experimen- 
tally by the overfeeding of the products of the thyroid. Removal 
of the greater portion of the secreting gland reduces the symptoms 
and often causes them completely to disappear. We must, therefore, 
consider the toxin, so to speak, as being the product of the gland 
itself, just as the toxic substances in the cases of the kidney and liver 
are products of their own secretion. 

In the case of the thyroid, however, a certain amount of the secre- 
tion is apparently necessary for the well-being of the individual, 
because we see death following total extirpation of the gland. These 
cases go on to a condition of myxcedema which can be relieved by 
feeding the products of the gland. 

In the condition of cretinism, in which there is an absence of 
thyroid secretion and a concomitant physical: underdevelopment, 
great improvement may be seen after thyroid feeding. All of these 
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examples seem to demonstrate the possible physiological necessary 
of the products of the thyroid. ‘The contrast between a patient with 
hyperthyroidism and one with hypothyroidism is very marked, the 
conditions being clinically quite opposite, in that one is the subject 
of extreme activity, while the other is the subject of extreme apathy 
or sluggishness. ‘The necessity of the thyroid for the economic equi- 
librium has two possibilities for its solution. Either the products 
normally secreted are re-absorbed, or there is an “internal” secretion. 
The whole problem of internal secretion is one about which we are 
not so absolutely certain, unless we give it a very broad meaning in 
that each organ really contributes something to the body fluids which 
is characteristic of itself. ‘This is perhaps a correct one in view of the 
results obtained from the studies of immunity. It must not be for- 
gotten that the internal secretion may be twofold, as that in the liver 
in which one product is for nutrition (glycogen) and the other for 
elimination (urea). 

It may be stated that at present we are beginning to look upon 
the different types of goitre as stages in one general process. This 
is seen histologically in the type known as “exophthalmic goitre” . 
(Fig. 4), which histologically is an exaggerated picture of the process 
of papillary projection formation (Fig. 5b) found in some of our 
“colloid” goitres, which give “exophthalmic” symptoms. ‘This is so 
true that in the routine examination of sections from different areas I 
have, for want of any definite name, in some cases written my report 
“colloid goitre with exophthalmic areas,” or “colloid, foetal, and 
exophthalmic goitre,” recognizing in these specimens all three types 
well developed. At times it is possible to demonstrate areas which 
aré absolutely typical “exophthalmic goitre,” and in other areas find 
typical foetal adenoma and typical “colloid” goitre. These findings 
have led Dr. Wilson and me to believe that the so-called “types of 
goitre” are not “types” but “stages.” Why one thyroid should 
develop into a cystic or “colloid” goitre and another into an “exoph- 
thalmic” goitre is unknown, just «s the process of cyst formation and 
its counterpart, the absorption without cyst formation, in the kidney 
and liver are unknown. 

In view of the fact that the thyroid is an epithelial gland, producing 
a secretion which seems necessary for the body economy, and that 
this secretion was most probably emptied into the alimentary canal 
through a duct, the question of the normal stimulation of this activity 
naturally presents itself, since we know that all the other epithelial 
glands act as a result of some type of physiological stimulus. 

The question arises: What was the normal stimulus for the thyroid 
under its original conditions, and would the same thing stimulate it 
again to activity under a condition of reversion, as we see it in the 
supernumerary breasts? I have recently had a case of a woman, who 
was brought to the clinic with a diagnosis of lipomas in the axille, 
which when removed proved to be functionating supernumerary 

VOL. 137, No. 6.—JsuNE, 1909. 27 
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breasts without ducts, there being absolutely no sign of nipples. 
These tumors appeared at puberty and had recently become mark- 
edly hypertrophied during pregnancy. We have in this case breasts 
which are rudimentary and ductless, stimulated to activity by the 
natural stimulus for the natural breast activity. ‘The patient was 
otherwise normal. ‘The breasts upon microscopic examination 
presented the picture of normal breasts with the exception that the 
acini were markedly dilated or cystic, and contained a somewhat 
thickened milk. ‘The interglandular tissue, especially that immedi- 
ately surrounding the alveoli, was infiltrated with lymphocytes.’ It 
is these facts and the analogy of the thyroid to other glands and their 
activities which led me to the reversion hypothesis for the condition 
known as goitre, without attempting to state the real etiological 
stimulus. 

May the process known as goitre be expressed as an attempted 
reversion of the thyroid to its original function, being stimulated to 
activity by the same substance which stimulated it to activity in 
primitive man? What this stimulating substance is, where it is 
found, and how it stimulates the gland to activity is unknown.‘ 
Whether this factor is organic or inorganic, living or dead, is left 
to the etiologists. In presenting such a theory it seems to me that 
it may stimulate further investigation, not only among medical men, 
but among biologists generally. 

The physiological chemist has a great field before him in deter- 
mining the source in the intestinal contents, either as a substance 
taken into the tract or as a result of breaking down or synthesis of 
organic or inorganic substances. He may also busy himself with 
the products of metabolism found in the fluids of the body which 
may contain the substance or living thing which causes the hyper- 
secretion of the organ. Perhaps such an hypothesis may open a new 
field of research; it is with this view that I have taken the liberty of 
publicly expressing it. 

3 Often associated with the process of absorption is seen a round-cell infiltration. This 
condition in goitre has led many to conceive of an etiological process of an infectious nature. 
This round-cell infiltration has been found in thyroids of individuals who have given no history 
of having any symptoms of hyperthyroidism or enlargement of the gland, although I may 
suggest that perhaps a great many individuals undergo some symptoms of hyperthyroidism 
unnoticed and perhaps unrecognizable in the thyroid microscopically. 

4 The stimulation of glandular activity, while it is not clear in most cases, shows itself depen- 
dent upon normal conditions. The mammary glands, for example, are stimulated to hyper- 
trophy and secretion during pregnancy by some influence started in the female pelvic viscera. 
What this is or how it acts is unknown. The glands of the stomach are stimulated to activity 
by the sensation cf eating (psychical), by stimuli in the mouth and nostrils. It seems (Howell’s 
Text-book of Physiology) that some foods contain substances capable of effecting the secretion, 
and that ‘‘meat extracts, meat juices, soups, etc., are particularly effective in this respect.”’ 
Howell says that ‘‘certain common articles of food, such as bread and white of eggs, have no 
effect of this kind at all.’”” He speaks of the ‘‘mechanism of secretion,” and divides it into 
groups: (1) The psychical secretion. (2) The secretion from secretagogues contained in the 
food. (3) The secretion from secretagogues contained in the products of digestion. He makes 
the statement that the chemical nature of these last named stimuli is undetermined. One may 


clearly say that all glands in the human body are stimulated to activity by something which 
has to do with the body economy. 
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In classifying and recording my observations on the material in 
Drs. Mayo’s clinics I have found the following scheme of value, not 
only to the pathologist but especially to the clinician. For their 


Fic. 2.—‘Normal" thyroid. 


convenience I have tried to state the conditions, “types” of normal 
thyroid and goitre, as we know them. ‘The following classification 
has been adopted as the simplest, and represents the histological types 
or stages of goitre, from which the clinical picture may be deducted. 
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Fie. 1.—Fecetal thyroid. 
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The foetal thyroid (Figs. 1 and 7a) contains no histological visible 
secretion so far as we know, and yet it is the forerunner of some of 
our goitres (foetal adenomas) (Fig. 6) which retain the foetal type. 
Diagramatically it may be represented in Fig. 7a). The “normal” 
thyroid (Figs. 2 and 7b) is composed of alveoli lined by one layer of 


Fic. 4.—Hypertrophic parenchymatous goitre. 


epithelium; it secretes some substance, and contains a probably 
partially non-absorbable substance known as colloid, some of which 
at least remains in the alveoli. In the “simple goitre,” or cystic 
goitre (Figs. 3 and 7c), in which the alveoli are large and filled with 
colloid, there is an excess of secretion and production of colloid 


Stet 
Fic. 3.—Cystie thyroid. 
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without an equal amount of absorption, and the condition may be 
represented by Fig. 7c. This type corresponds to the cystic kidney 
which gives no symptoms, but is still functionating, and is compat- 
ible with the life of the individual. In the type known as “exophthal- 


Fic. 5b.—Papillary cystic goitre. 


mic goitre” (Figs. 4, 7d, and 7e) there is an excess:of secretion and 
increased absorption, with slight if any increase in colloid production. 
This type corresponds to the condition in the kidney and liver in 
which there js absorption without cyst formation or partial cyst 
formation. 

There may also be a stage in which the symptoms are very exces- 
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Fic. 5 a.—Cystic goitre. 
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sive, and in which, histologically, an extreme cytolysis is seen. We, 
therefore, have a condition of extreme excess of the products of the 
degenerating cells with increased absorption which, however, may 
not necessarily,be equal to the amount of secretion. This may occur 


Fic. 6.—Fcetal adenoma of the thyroid. 


(a) (©) 
4) 
(4) (2) (F) 
8" +07 ¢+ -@+a)+c" 


Fic. 7.—Diagrammatic representation of a, the foetal thyroid; 6, normal thyroid; c, 
cystic goitre; d, hypertrophic parenchymatous goitre; e, papillary cystic goitre; and f, the 
cured type of cystic goitre. In the algebraic representation of the conditions, c, equals 
colloid production; s, absorbable secretion, and a, the process of absorption. Any of 
these may be increased in the conditions, and this is represented by raising the letter to 
the nth power. 


in the papillary cystic (Fig. 5 b), hypertrophic parenchymatous (Fig. 
4), and foetal adenoma (Fig. 6). 

There is still another stage, which may be termed the cured stage 
(Fig. 7f); cases which have withstood the overgrowth and excess of 
secretion and cytolysis until there remains a large tumor composed 
of alveoli, lined by thin connective-tissue or atrophic cells instead of 
healthy epithelium, and filled with colloid material. These patients 
suffer only the inconvenience of a tumor without the toxic effect. 
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True enough, however, some of these go on to myxcedema as a result 
of the lack of secreting surface. ‘This condition is really a minus 
condition, or a condition of hypothyroidism (Fig. 7 f). It may be 
well compared to the hydronephrotic or cystic kidney, which has 
little or no functionating surface. These types or stages are those 
which we recognize both histologically and clinically. 

If we assume that the thyroid has a more extensive function in 
primitive man than it has at present, and we are from analogy 
perhaps justified in making this assumption, we must endeavor to 
express the condition in primitive man. 

First, however, the human organism today contains a “normal”’ 
thyroid which represents colloid production, an absorbable secretion, 
the process of absorption, and no excretion into the alimentary 
canal. The welfare of the organism is dependent upon its food 
supply, the process of digestion, and air, and would live advantage- 
ously if it were not for the entrance of antagonistic organisms or 
substances through the portals of entry, the substances which arise 
in the intestine, or as a result of metabolism. Normal man and his 
relations to his thryoid may be expressed by saying that he has air, 
food products (including water), the process of digestion, and a 
glandular organ (thyroid), which produces colloid material, an 
absorbable secretion, and shows the process of absorption, but does 
not empty its secretion into the alimentary canal. 

Primitive man had air, food products (including water), the pro- 
cess of digestion, and a glandular organ (thyroid) which produced a 
secretion which was excreted into the alimentary canal, because we 
assume that his relations to the thyroid wete only different from 
the present relations in that the thyroid had a more extensive func- 
tion and emptied its secretion through the thyroglossal duct into the 
alimentary canal, where it probably had some function which does 
not exist as such, at least to the same extent, in present-day man. 

From a knowledge of the process of secretion in other glands 
based upon experimental evidence, such as the experiments upon 
the duodenum with hydrochloric acid which produces some substance 
which gets into the circulation and thus stimulates the pancreatic and 
hepatic secretion, and the process of secretion in the breasts as 
stimulated by the developing foetus in utero, and perhaps also the 
increased secretions of the salivary glands, which may have some 
chemical stimulus, I have been led to consider a somewhat similar 
process in connection with the original normal activity and the 
abnormal activity of the thyroid gland. What the stimulating thing 
is, living or dead, organic or inorganic, is at present not known. The 
possibilities may be briefly stated as follows: (1) The stimulating 
something may be in the food products (including water); (2) it 
may be in the products of metabolism; (3) it may be in the air which 
the individual breathes; and (4) in accordance with the hypothesis 
of this paper the unknown stimulating substance is supposed to be 
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the unknown substance which stimulated the gland to activity in 
primitive man, it acting in cases of goitre upon a rudimentary gland. 

Without regard to the etiological factor or the nature of the pro- 
cess in goitre, but for the use of the pathologist and clinician, the 
material which I have studied may be grouped under simple con- 
venient headings. The terms “exophthalmic” goitre, “colloid” 
goitre, and “simple” goitre, etc., have no very definite histological 
meaning, nor have they any definite clinical meaning as we now 
understand the conditions. We, therefore, should attempt a classi- 
fication based upon pathological findings in exophthalmic goitre 
which have been well worked out by my colleague, Dr. Wilson, and 
the other types as worked out from my observations. 

The “simple” goitre or “colloid” goitre which we recognize 
clinically as an enlargement of the thyroid without symptoms other 
than pressure, should properly be called a cystic thyroid or cystic goitre 
(thyroidea cystica) (Figs. 3 and 7c), because the tumor histologi- 
cally is composed of multiple small or large cysts with their contents. 
The term “exophthalmic goitre” is based upon one clinical sign, 
exophthalmos, which is not constant in cases of hyperthyroidism. 
On the other hand, there are cystic goitres which sometimes show 
exophthalmos, and hyperthyroidism with or without exophthalmos. 

There are two conditions connected with the “exophthalmic 
goitre,” as it has heretofore been generally although not commonly 
understood, which seem positive. One is the histological picture of 
increase in the epithelial or secreting surface of the gland, and the 
other, the clinical condition, hyperthyroidism. Histologically, 
therefore, this stage may be termed hypertrophic parenchymatous 
goitre or thyroid (thyroidea parenchymatosa hypertrophica) (Figs. 
4and 7d). There is little or no cyst formation, but only a hyper- 
trophy of the parenchyma. 

A third type or stage is clinically and histologically the cystic 
goitre, which at some period develops symptoms of hyperthyroidism 
and which histologically shows the cysts filled with colloid material 
as in the cystic goitre, with the addition that there are papillary 
projections into the lumina of the alveoli with consequent increased 
secreting surface, therefore, approaching the hypertrophic paren- 
chymatous goitre histologically and clinically. This type may be 
the papillary cystic goitre or thyroid (thyroidea cystica papillare) 
(Figs. 5a and 5, and 7e). 

A fourth type or stage is that one seen histologically as a hyper- 
trophic foetal thyroid in which there is a small amount of epithelial 
tissue and a great amount of interglandular connective tissue. 
Clinically, this type is the goitre of the cretin with tumor formation 
and hypothyroidism.’ We shall call this condition hypertrophic 
foetal thyroid (thyroidea foetalis hypertrophica). 

A fifth type and a more common type than the last one is the foetal 
adenoma or adenomatous hypertrophy of foetal thyroid instead of the 
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connective-tissue hypertrophy seen in the last type. This type 
clinically is seen usually as a tumor which may or may not cause any 
other inconvenience than that of pressure. It usually is an encap- 
sulated tumor in the thyroid, and can be shelled out. However, 
when the encysted or encapsulated foetal adenomas occur, the tissue 
may degenerate from some unknown reason, or perhaps from cir- 
culatory changes due to the thickened capsule, and then the products 
may be rapidly taken up by the lymphatics and thrown into the cir- 
culation, giving symptoms of hyperthyroidism. ‘This type may be 
termed foetal adenoma of the thyroid gee foetalis adenoma 
tosa) (Figs. 6 and 7a). 

Resume. 1. The process of goitre may be a process of reversion 
of the thyroid gland to some former function. 

.2. Hyperthyroidism is a toxemia the result of absorption of the 
products of the hyperactive thyroid. 

3. The stimulus causing the hyperactivity may be the same that 
stimulated the thyroid to activity in primitive man. 

4, This stimulus was then probably a normal stimulus to the 
gland, just as we have normal stimuli for glandular activity in man 
in his present condition. 

5. This stimulus may still be present in the food or water, formed 
through some process in the intestine or in the metabolism of the 
body, or it may exist in the air. 

6. The types of goitre are probably not types but stages in a 
general process. 

7. Goitre may be classified upon a pathological basis as follows: 
(a) Cystic goitre (thyroidea cystica) (Fig. 3). (6) Hypertrophic 
parenchymatous goitre (thyroidea parenchymatosa hypertrophica) 
(Fig. 4). (c) Papillary cystic goitre (thyroidea cystica papillare) 
(Fig. 5 a and b). (d) Hypertrophic foetal thyroid (thyroidea feetalis 
hypertrophica). (e) Foetal adenoma of the thyroid (thyroidea foetalis 
adenomatosa) (Fig. 6). 

8. Hyperthyroidism always occurs in b and ¢, and may occur in e 
(Figs. 4, 5, and 6). 


THE NATURE, DIAGNOSIS, AND TREATMENT OF METABOLIC 
OSTEO-ARTHRITIS. 


SO-CALLED RHEUMATOID ARTHRITIS, ARTHRITIS DEFORMANS, ETC. 
By P. Natuan, M.D. 


A OF NEW YORE. 

IN a series of papers on the classification of the joint diseases 
generally known as rheumatoid arthritis, arthritis deformans, etc., 
published in this journal,’ this supposed group of joint diseases was 
shown to be composed of a number of dissimilar diseases. It was 
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further shown that the joint diseases generally, and with them the 
so-called rheumatoid affections, like the diseases of other organs, 
could be divided into two fundamental classes—the inflammations 
(infections), and the degenerations (trophic diseases). Moreover, 
it was shown that the joint diseases could be further subdivided, 
according to the original location of the disease, into synovial forms 
(arthritis) and osseous forms (osteo-arthritis), so that by the use of 
four simple and definite names we could indicate a definite clinical 
entity corresponding to definite pathological changes, without having 
recourse to a long description of the malady in order to make our 
meaning clear to others. 

Thus, there is: (1) Infectious arthritis, an infectious joint disease 
involving the soft parts primarily; (2) infectious osteo-arthritis, 
an infection involving the bones primarily; (3) trophic arthritis, a 
degenerative joint disease involving the synovia only; and (4) 
trophic osteo-arthritis, one involving both the bones and soft parts. 
These names, it was shown, could be made still more definite when 
the etiology is known; so, for instance, pneumococcic osteo-arthri- 
tis, a pneumococcic infection involving the osseous structure of the 
joints, having the general characters of infectious osteo-arthritis; or 
neurotic osteo-arthritis, a trophic degenerative change involving the 
osseous joint structures due to nerve lesion—as in tabes, syringomy- 
elitis, etc. In the last paper of the series it was shown that by means 
of this classification the so-called rheumatoid conditions could be 
differentiated from one another clinically. 

However, as these papers were simply preliminary, giving only a 
general view of the subject, many details of the pathology, etiology, 
and the symptoms of the various diseases were purposely omitted 
in order to simplify the subject. This was particularly the case with 
the disease designated as metabolic osteo-arthritis and corresponding 
to Schuchardt’s arthritis nodosa, Baumler’s arthritis deformans, 
and Goldthwait’s atrophic arthritis, of which only a few leading 
features were discussed. As this disease presents many interesting 
features which are still misunderstood, or the subject of controversy, 
and, as I believe, the results of my investigations are definite enough 
to give us a more intelligent conception of the disease, I purpose to 
deal with this subject, in detail, in the present communication. 

In studying a disease of an organ the first point to be decided is, 
Is it a local condition, causing secondary general symptoms, or is 
the disease a part of some general condition, that is, is the disease 
primary or secondary? If the disease of the organ is primary, the 
study of the pathology and symptomatology as they refer to the organ 
may lead to a better understanding of the etiology and pathogenesis 
of the disease. When, however, the disease of the organ is secondary 
or a part of some general morbid process, the study of the local con- 
dition can, of course, never lead to a true conception of the disease 
itself. 
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Though the majority of observers have looked upon metabolic osteo- 
arthritis as a joint disease caused by some uniform general abnor- 
mality, the search for the cause and pathogenesis has nearly always 
been confined to the joints only. It is true that for many years a 
general metabolic abnormality (excess of uric acid) has been con- 
sidered the cause of the joint disease and of the general condition; 
but since it has been shown’ that uric acid has nothing to do with the 
disease, only the local condition has been considered. If, as has been 
assumed, metabolic osteo-arthritis is a general disease, it is futile to 
expect to discover the pathogenesis or cause by studying the joint 
condition only. ‘The most we could hope for would be a better under- 
standing of the local condition. But not even the joint condition 
has been carefully studied. The descriptions of the symptoms and 
course of the disease to be found in the general literature are either 
inadequate or inaccurate ; and the pathology, studied in subjects (dead 
of some intercurrent malady) without a history of the joint disease, 
or by means of museum specimens without any clinical data whatso- 
ever, is seriously misconceived. In the present instance it is, there- 
fore, necessary to arrive at a definite understanding of the local 
conditidny* before we can discuss its relation to the general mani- 
festationsof the disease or of the disease itself. Hence, the study of 
the subject is divided into the following parts: 

1. The study of the joint conditions: (a) to establish a clinical 
entity; (6) the diagnosis of the joint condition, ‘that is, its differ- 
entiation from all other joint diseases. 

2. The pathology of the joint disease. Not the pathology of a 
general. disease is intended, but only the anatomical findings in the 
joints of individuals who have presented, during life, the joint con- 
dition herein described. 

3. Having established a definite joint condition with definite 
and easily recognizable anatomical changes, the general symptoms 
presented by individuals with such a joint abnormality will be 
discussed. 

4. From the study of the joint symptoms and the general symp- 
toms, I shall attempt to decide whether the disease is primarily a 
joint disease causing general symptoms or a general disease with 
joint involvement. 

5. Granting the disease is general, the question then to be decided 
is, the nature of the general condition. Is it a definite and specific 
abnormality, or might not, as is so often the case with other joint 
diseases, a number of dissimilar general conditions be instrumental 
in its production. 

6. These points having been more or less satisfactorily settled, a 
method of treatment which in my hands has been of benefit, will be 
detailed. 


2 McCrudden, Uric Acid, Boston, 1905. 
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Tue Symptoms. Muscular Atrophy. Muscular atrophy 
is always a very early symptom of joint disease, and not infrequently 
can be detected before the other physical signs of joint disease pre- 
sent themselves. In no other joint affection, however, does it appear 
so early, or is it so marked as in metabolic osteo-arthritis. Not only 
does it appear early, but it progresses more rapidly and quite out of 
proportion to the other joint manifestations. At times it becomes 
extreme; and when the disease attacks the joints of the hands and 
fingers, which is usually the case, the condition might be mistaken 
for one of paralysis. Indeed, when flexion deformity predominates, 
the hands may exactly resemble the paralytic claw hand (Fig. 1). 
Though the muscular atrophy is not always so intense, it is very 


Fic. 1.—Pure flexion deformity in metabolic osteo-arthritis in a girl aged ten years. 
There is no swelling; the hand resembles thé paralytic claw hand. The disease had 
existed for four years. 


marked in the majority of cases; and whatever may be its cause in 
other joint diseases, it seems to me quite improbable that this 
extreme atrophy, which is present so early and whilst the limb is 
still in condition to perform at least some of its functions, should be 
due to the joint disease alone. 

Subjective Symptoms. The earliest symptom complained of by the 
patient is joint stiffness. This is much more pronounced when the 
disease begins in the hands, and especially so in those engaged in 
pursuits which require fine manual adjustments. The. stiffness is 
said to be more severe upon arising in the morning, and gradually 
disappears to a certain extent during the day. As time goes on, 
however, it extends over longer and longer periods, and finally 
becomes constant. If the joints are examined during this time, 
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before joint swelling and the signs of actual joint irritation have 
made their appearance, it will be found that passive motion is hardly, 
if at all, limited, though the patient complains of the stiffness. It, 
therefore, seems more probable that what the patient calls stiffness 
is really weakness. Indeed, the more intelligent patients do not com- 
plain of stiffness, but of gradually increasing weakness. With the 
weakness various other subjective symptoms are present. Patients 
complain of formication, etc., and pain. 

Pain. Pain is a most variable symptom. It not only varies in the 
different individuals, but in the different joints of the same individual. 
In some joints the disease runs its course with slight or no pain at 
all; in some it is severe but transitory; in others it is intense, constant 
night and‘ day, and unaffected by immobilization for weeks or 
months. The character of the pain is similarly variable; it may be 
dull or sharp and lancinating, and may or may not be increased by 
passive motion. When present it is always increased by pressure 
upon the bone near the joint. 

As all these patients are chronic invalids and many of them present 
decided signs of functional nervous derangement, I have often been 
unable to decide whether or not the pain is due to nervous influences. 
In some cases I indeed suspected an hysterical element; but in the 
majority of them the long-continued sleepless nights and the‘ total 
failure of suggestive treatment (hypodermic injections of water, etc.) 
have convinced me that the pain is real and not imaginary; the more 
so as I have known it to be very intense in patients with absolutely 
no neurotic symptoms. In one case (a lady, aged thirty-five years), 
with all the joints involved except the spine and maxille, the pain in 
the ankles continued intense for a number of weeks, and nothing 
relieved her but opium given in suppositories." After the pain ceased 
the patient discontinued the suppositories voluntarily. 

So far as I can make out, the pain does not correspond to any 
particular stage-of the disease. It is usually present early, and in the 
majority of cases is most severe when the disease is most active. 
It usually subsides with the subsidence of the joint destruction, but 
it may be mild in the earlier stages and very severe later on. In 
certain forms of the disease in children there is practically no pain 
at all. 

Joint Swelling. The peculiar form of swelling which occurs in 
metabolic osteo-arthritis has been considered by the earlier English 
and French writers the most characteristic symptom of the disease. 
Because of it, Heygarth named the condition nodosity of joints; 
Trousseau called it rheumatisme noueux; and still more recently 
Schuchardt called it arthritis nodosa. There can be no question that 
the peculiar nodular swelling is a very characteristic symptom; but 
the swelling is not always nodular; if present at all, it is only present 
for a limited time; and it may be masked by joint effusion. 
Weakness or stiffness, pain, and other subjective symptoms pre- 
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cede the joint swelling by a variable length-of time. ‘This interval 
depends upon two factors: (1) The rapidity of the progress made 
by the disease; (2) the external mechanical conditions. In some 
cases atrophy and weakness progress rapidly; the affected extremi- 
ties are painful and soon become so weak that active function is 
impossible. In these, when the disease attacks the upper extremity, 
it runs its course uncomplicated by mechanical joint irritation, 
and the characteristic joint swelling soon makes its appearance. 
In others the weakness is very slowly progressive, and in those 
whose occupation does not entail the constant use of the affected 
parts, the preliminary joint symptoms may exist for some time 


Fic. 2.—The hands in a very early stage of metabolic osteo-arthritis. There is no 
effusion, but a very slight spindle-form swelling. The fingers are just beginning to 
deviate laterally. 


before joint swelling. On the other hand, in those who use the 
extremities constantly or violently the joint swelling soon makes its 
appearance whether the disease progresses rapidly or not. 

Not only is the period before the advent of joint swelling variable 
in correspondence with the internal and external conditions, but the 
character of the swelling depends upon them. Thus, in those cases 
with severe, rapid progress and early cessation of function, it comes 
on gradually, is at first spindle shaped (Fig. 2), and later, due to a 
thickening of the soft parts, assumes the characteristic nodular form 
(Figs. 3 and 4). When the disease progresses more gradually and 
more slowly and the early subjective symptoms are milder, it permits 
of more or less active function for a longer period. In such cases, the 
joints perform their functions under abnormal conditions, and, as a 
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Fic. 3.—Symmetrical and general nodular swelling in a case of metabolic osteo-arthritis. 
The glands and spleen are enlarged and palpable. So-called Still’s disease. 


Fic. 4.—Nodular swelling of the hand and finger-joints in metabolic osteo-arthritis, In 
this case all the joints except those of the head and neck were jinvolved. The liver, 
spleen, and glands were enlarged (Fig. 15). 
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consequence, the symptoms of joint irritation usher in the disease. 
The swelling then appears abruptly, is irregular or spindle-shaped, 
and, besides thickening of the soft parts, there is joint effusion. In 
this event, with the appearance of the swelling, there is loss of motion, 
pain, and deformity (in the hands the appearance is illustrated in 
Fig. 5). For this reason the joints are put at rest and the effusion 
then subsides to a certain extent, leaving the doughy spindle-shaped 
or nodular swelling behind. In the more energetic or in those who 
are compelled to work, depending upon the rapidity of the advance 
of the disease, this sequence may be repeated a number of times. It 
must, however, be remembered that the effusion is often very slowly 
absorbed, and in a fair number of cases remains permanently. 


Fic. 5.—Flexion deformity with reactive effusion in metabolic osteo-arthritis. The 
effusion in this case almost completely disappeared when the joints were put at rest. 


As joint effusion may occur from joint irritation, irrespective of the 
cause, it cannot, of course, be considered a characteristic symptom 
of any form of joint disease. Nor is nodular swelling an absolutely 
pathognomonic symptom of metabolic osteo-arthritis. In children 
it frequently involves all the joints of the extremities and remains 
present throughout the course of the disease (Fig. 2). But in adults, 
though it is nearly always present in the knees, it rarely involves the 
smaller joints of hands and toes. Moreover, certain forms of poly- 
articular infection with para-articular involvement which occur in 
children are characterized by a doughy nodular swelling of the joints. 
Such cases have frequently been mistaken for metabolic osteo-arth- 
ritis or have been considered analogous to it (rheumatoid arthritis, 
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arthritis deformans); and when, as sometimes happens, there are 
swollen glands, they have been described as Still’s disease. This 
will be more fully dealt with later. 

Joint Deformity. With the advent of the swelling, or soon after, 
muscular contraction, and with it joint deformity, makes its appear- 
ance. ‘To the deformity the disease owes one of its most popular 
names. Virchow, I believe, first named it arthritis deformans. 
Following him, a great many Germans, and more recently some 
English writers (Garrod), call it so. Charcot, whilst he did not 
adopt the name, also considered the deformity one, if not the most, 
characteristic part of the condition. Indeed, he went so far as to 
divide the cases into types, according to the various forms of 
deformity which occur in the hands. 


Fic. 6.—Palisade deformity in metabolic osteo-arthritis. There is no swelling. 


The most characteristic deformities occur in thefingers.~ They are 
the so-called palisade deformity: flexion of the middle and extension 
of the terminal phalangeal joints (Fig. 6); deviation of the fingers to 
one side (Fig. 7); and flexion of the phalangeal, and phalangeal 
metacarpal joints (Fig. 1). Various forms of deformation may exist 
in the same patients in different joints, and combinations of'aniy or all 
of them occur. In the larger joints the deformity differs in no ‘wise 
from that which occurs in all other forms of joint disease. ' The knee 
is flexed and perhaps adducted ; in the hip flexion and abduction are 
later succeeded by adduction and internal rotation. Hose Mf BE 

Here, as in other joint diseases, the deformity depends upon two 
factors, viz., muscular contraction and tissue destruction. In‘ the 
early stages deformity is due to muscular contraction alone, in the 
later stages to a combination of muscular contraction and bone 
destruction. In no other condition is this so well exemplified as in 
metabolic osteo-arthritis. In this condition, as well be shown later, 
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rarefaction and softening of the articular ends of the bones precedes 
or is concomitant with the earliest joint symptoms. The softened 
bone not only gives way as the result of the pressure of muscular 
contraction and weight bearing, but later the location of the softening 
and absorption directly influences the extent and direction of the 
deformity. In the terminal stages of the disease, the articular ends 
of the smaller bones (fingers and toes) are more or less completely 
absorbed, and to this is due the striking deformity of the fingers. 
By means of a series of x-ray pictures the gradual evolution of the 
deformity may be graphically depicted. 

Loss of Motion. Loss of motion depends upon a number of con- 
tingencies. In the early stages, as has been said, weakness is apt to 
be mistaken for stiffness, but later, when there is swelling and mus- 


Fic, 7.—Lateral deviation of the fingers without swelling in metabolic osteo-arthritis. 


cular contraction, there is, of course, real limitation of motion. In 
those cases in which the swelling remains nodular, contraction may 
be slight or transitory or entirely absent and passive motion may not 
be interfered with to any great extent. When muscular contraction is 
present, which sooner or later is the case, passive motion, unless there 
is mechanical joint irritation, is limited to the extent of the contrac- 
tion, and the joint is quite freely movable within the limits of the 
contraction. So, for example, flexor contraction of the knee limits 
the motion in extension, but the knee may be still further flexed 
without difficulty. When, however, the contraction has existed 
indefinitely, and the joints are retained in one position for a long 
time, there is apt to be some further limitation of motion. Except 
during the transitory periods of joint irritation the limitation of 
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motion is never absolute, nor does it keep pace with the progress of 
the disease; for patients with extensive disease and much deformity 
often have a considerable range of passive motion. 

Though some of the joint symptoms are peculiar and often very 
characteristic, it is evident that in metabolic osteo-arthritis, just as 
in other joint diseases, it is harzardous or impossible to make a posi- 
tive diagnosis upon the intrinsic joint symptoms alone. Owing to 
their superficial situation and their peculiar functions (motion and 
weight bearing), the joints themselves present essentially the same 
intrinsic symptoms in all forms of disease. Thus, pain, swelling, 
muscular spasm with its attendant deformity, and loss of passive or 
active motion appear as symptoms of not only all forms of joint 
disease, but, indeed, may be induced by joint irritation caused by an 
abnormality near, but not directly involving the joint at all. 

Hence, though advanced cases of metabolic osteo-arthritis present 
such a peculiar and characteristic deformation of the fingers that the 
diagnosis can be made from it without any difficulty, these symptoms 
are not so definite in the other joints and are not present at all in the 
early stages of the disease. Nodular swelling, characteristic as it is, 
is not pathognomonic; for such a swelling may appear in any con- 
‘dition with peri-articular infiltration and thickening. Pain is all 
extremely variable symptom. Muscular contraction is present in an 
joint diseases and deformity is dependent altogether upon mechanical 
conditions. We are here, as elsewhere, therefore, compelled to 
depend upon the influence which the character of the morbid process 
exerts upon the onset, course, and termination of the joint condition 
and upon the actual condition in the joint as shown by the radio- 
graph, for the diagnosis. In metabolic osteo-arthritis this influence 
is definite and characteristic. 

Onset and Course. The condition is always polyarticular and 
symmetrical. It always attacks the peripheral joints first and a 
number of joints are usually affected simultaneously. The onset is 
invariably insidious. ‘There is no foundation for the division into 
acute, subacute, and chronic cases, advocated by Garrod. This 
classification, which is based upon the abrupt onset of the swelling, 
has led to the confusion of this joint condition with certain forms of 
polyarticular infection with which it has absolutely no connection. 
The abrupt onset of the joint swelling is due, as has been already 
explained, to mechanical irritation, and careful (not suggestive) 
inquiry will always elicit symptoms which have preceded the swelling. 
In a large percentage of the cases the disease comes on so insidiously 
that the patient is unable to state definitely just when the trouble 
began. 

Not only is the onset insidious, but in cases uncomplicated by 
joint irritation the course is gradually progressive. In some cases, 
it is true, the disease progresses more rapidly than in others, but even 
in the most rapidly destructive forms the disease advances gradually, 
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and there is never a really abrupt onset and acute local and general 
reaction. In the majority of cases the disease progresses slowly and 
very gradually. Preceded by more or less decided subjective symp- 
toms, a number of joints become weak or stiff. With increasing 
weakness or stiffness joint swelling appears; hardly perceptible at 
first, when uncomplicated by mechanical joint irritation, it gradually 
increases, becomes spindle-shaped, and then perhaps nodular. In 
many cases the nodular appearance of the swelling is due to the 
extreme atrophy of the peri-articular structures and not to thickening 
of the joint membranes or bones. ‘Thus it remains for a variable 
length of time, when it just as gradually recedes, finally disappears 
altogether, leaving the jointsatrophied anddeformed. ‘Thedeformity, 
in its turn, increases by degrees, and though passive motion may not 
be markedly limited, it gradually and progressively leads to crippling. 
- In the meantime new joints become involved in the same insidious 
and progressive manner, and in the severer cases, beginning in the 
periphery and proceeding toward the trunk, all the joints, including 
those of the spine, may become involved. ‘Though there are never 
intermissions, even in severe cases, there are times when the disease 
progresses less rapidly or remains stationary for a variable length of 
time. The periods of apparent quiescence may, indeed, continue for 
several years; but in the severer forms the condition ultimately 
resumes its relentless course and the individual finally becomes a 
helpless cripple. 

In the milder cases the disease progresses very slowly, with long 
periods of quiescence and less extensive crippling. In some cases, 
indeed, the disease, after progressing to a certain extent, seems to 
remain stationary, and though the affected joints remain crippled, 
no more joints become involved. It is, however, very difficult to say 
definitely that the disease will make no further progress in a given 
instance; for it not infrequently again becomes active and progres- 
sive after years of quiescence. 

Differential Diagnosis. With one exception (polyarticular form 
of senile osteo-arthritis, Heberden’s nodes) there is no other chronic 
polyarticular joint condition in which the joints are symmetrically 
and progressively involved. In children the condition, because of 
the absence of joint irritation (they are not compelled to use the joints 
in spite of pain and disability, as adults often are), occurs in its purest 
form. In them the nodular swelling, which comes on very gradually, 
remaining present for a very long time, with slight or no loss of pas- 
sive motion, is so characteristic that it is quite impossible to mistake 
it for any other joint abnormality. In adults, however, the inex- 
perienced observer may occasionally find difficulty in making the 
diagnosis. ‘This is most apt to be the case when the disease comes 
on very insidiously and progresses very gradually. In such cases 
the prodromal symptoms, being slight, may be overlooked and the 
frequently recurring symptoms of joint irritation might lead one to 
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believe there are recurrent attacks with an abrupt onset. Under 
these circumstances the slight rise in temperature which is occasion- 
ally present has led many otherwise good observers to believe that 
the malady is infectious. But if it is remembered that the poly- 
articular joint infections are always due to a general infection (sepsis), 
that the onset is very acute, with marked constitutional symptoms 
and rapid but not progressive joint involvement, this mistake in the 
diagnosis is readily avoided. What has caused most confusion in 
regard to the differentiation of these conditions are the cases of 
infectious polyarticular joint disease seen long after the initial disease 


Fic. 8.—Radiogram showing the condition of the bones in a very early stage of meta- 
bolic osteo-arthritis. This picture is taken from a radiogram of the hands shown in 
Fig. 2. The arrows point to the rarefied areas. (Radiograms to show these changes 
must be properly exposed and developed very carefully.) 


has subsided. In these, if the history is not obtained, the deformed 
and stiff joints of the hands may lead the surgeon to believe he has a 
chronic joint disease to deal with. Indeed, these cases are nearly 
always mistaken for cases of metabolic osteo-arthritis, and called 
rheumatoid arthritis, or. arthritis deformans. ‘This is unfortunate, 
for in cases of polyarticular infections we are not dealing with an 
active joint disease at all, after the acute attack has once subsided, 
but simply with the deformity and stiffness; that is, the result of the 
disease. A history of the case, that is, sudden onset with high tem- 
perature and symptoms of profound intoxication, which may or may 
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not have been recurrent, are diagnostic of the polyarticular infec- 
tions and readily distinguishes them from metabolic osteo-arthritis. 
If for some reason the history is not obtainable, the fact that the joint 
lesions are not progressive and that the joints are always ankylosed 
(bony) when the bones are involved, and show no bone changes at all 
when the bones are free, readily clears up the diagnosis. 

When cases cannot be observed for any length of time, or when for 
some reason the diagnosis is doubtful, the x-rays will always definitely 


Fic. 9.—Radiogram of the hands in a more advanced stage of metabolic osteo-arthritis 
than is shown in Fig. 8. The rarefication has spread, some of the epiphyses are dis- 
torted, and some of the joints are subluxated. The pressing together of the softened 
carpal bones gives the appearance of bony ankylosis; but there is no ankylos’s, for the 
joints can be moved passively. 


decide it. Good radiograms, particularly of the small joints of the 
extremity, show very characteristic pictures in the earliest stages of the 
the disease. Even before there is deformity, a characteristic rare- 
faction of the bones can be easily made out. At this time, the rare- 
faction is confined to small circumscribed areas in the epiphysis just 
below the cartilage (Fig. 8). As the disease advances these areas 
are found to become gradually larger (Figs. 9 and 10) (more and 
more bone becoming absorbed), and in the case of the smaller joints 
the epiphysis, as a whole, may finally disappear. This peculiar form 
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of rarefication differs radically from that shown by x-ray pictures in 
the polyarticular forms of infectious osteo-arthritis. In the latter 
it is diffuse from the beginning, not infrequently involving the shaft 
(Fig. 11). When recovery is not complete in the later stages it is 
always accompanied by periosteal outgrowth and bony ankylosis 
(Fig. 12). In the early stages of the other forms of trophic. osteo- 
arthritis (senile and neurotic osteo-arthritis) the same form of rare- 
fication occurs; but as these forms of joint disease practically always 
involve the larger joints, the changes are not so readily made out. 
The senile and neurotic forms of osteo-arthritis are easily differ- 
entiated from metabolic osteo-arthritis by the presence of periosteal 


Fic. 10.—Radiogram of the hands shown in Fig. 1, an advanced case of metabolic 
osteo-arthritis in a child, with extreme rarefication. All the joints can be passively 
moved. Here as in all cases of metabolic osteo-arthritis there is no proliferation or 
hypertrophy. 


outgrowths of various kinds, the so-called hypertrophic processes. 
As a result of the softening of the bones in metabolic osteo-arthritis, 
the articular ends of the bonds, particularly of the large joints of the 
lower extremity, become distorted in the later stages of the disease. 
This is, of course, readily made out in the z-rays. At times the soft- 
ened bones spread as the result of weight bearing, and occasionally, 
particularly in the knee, the thin edges of the articular surface turn 
over. These lips have been mistaken for periosteal or cartilaginous 
outgrowths, in the interpretation of the a-ray picutres, by some 
observers. Careful observation in conjunction with the examination 
of pictures of other joints will prevent such an error. 
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If we combine the characteristic clinical phenomena with the 
x-ray findings in metabolic osteo-arthritis, we have a symptom 
complex which is pathognomonic. Hence, if a given case of joint 
disease is polyarticular, involving the peripheral joint first, with a 
marked tendency to be symmetrical, if the course of the disease is 
gradually progressive, new joints being involved from time to time; 
if the physical joint changes begin with swelling which is followed 
by gradually increasing deformity; and if the radiograms show the 
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Fic. 11.—Radiogram of the hands in infectious osteo-arthritis, showing the tendency of 
the rarefication to involve the shaft immediately. The left hand was first affected, and 
the disease, which had here run its course, has lead to bony ankylosis‘in the fourth and 
fifth fingers. 


peculiar punched-out rarefication in the early stages, and the absorp- 
tion and distortion in the late stages, without the presence of pro- 
liferative processes or bony ankylosis, no matter what other condi- 
tion may be present, it is absolutely certain that the joint disease is 
metabolic osteo-arthritis. And only when this combination of symp- 
toms is present are we dealing with this condition. 

As time goes on, and we become more familiar with the scientific 
differentiation of joint disease, there is no reason why, with such 


By: 
P 
| 


NATHAN: METABOLIC OSTEO-ARTHRITIS 833 


striking clinical phenomena, the diagnosis should not be made with- 
out the aid of the x-rays. 

PaTHoLoGy. As was said in the beginning, the main cause for the 
misconceptions which prevail regarding the chronic joint diseases is, 
that the pathology has not been studied in conjunction with clinical 
observation. With one exception (Kachel') pathological findings 
have been described as derived from cases of arthritis deformans or 
rheumatoid arthritis, without an adequate, or, in some instances, 
without even a hint of the clinical history of the case. Hence, as the 
ideas of what was arthritis deformans or rheumatoid arthritis differed, 
and as the pathological specimens were often obtained from totally 
different conditions, it was only to be expected that misconception 
should ensue. 


Fig. 12.—Radiogram of the hands of a case of polyarticular infectious osteo-arthritis, 
which ran its course many years ago. Bony ankylosis and diffuse rarefication of the 
shaft have occurred. 


In the present instance particular care was taken to study the 
pathology only in such cases in which the clinical diagnosis was 
unmistakable and corresponded to the symptom complex here 
designated as characteristic. The pathological study here presented 
is based upon six cases which came to autopsy. About thirty joints 
were carefully examined, both macroscopically and microscopically. 
Besides the cases in which there was a complete autopsy, I have 
examined individual joints, ten in number, from various sources in 
which the clinical diagnosis was positive. 

In the majority of instances the description of the pathology of 
metabolic osteo-arthritis begins with a description of the changes 
in the synovial membrane or the cartilage, and I believe nearly all 
authorities are of the opinion that the disease begins in one or the 


3 Untersuchungen tiber Polyarthritis Adhesiva, Ziegler’s Beitriige, Band xxxiii. 
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other of these structures. Under these circumstances, one who 
studies the pathology of metabolic osteo-arthritis is surprised to find 
the cartilage quite normal and the capsule with insignificant changes 
during the early stages of the disease. Upon opening a joint which 
had shown distinct abnormality during life (swelling, pain, deformity), 
one often finds little besides capsular irritation and a small amount of 
effusion in the interior. At this stage, though the cartilage is appar- 
ently quite normal, the articular ends of the bones, particularly those 
of the larger joints of the lower extremity, often show considerable 
distortion. Moreover, if the epiphyses are cut into or sawn, it is 
found that they are decidedly softer than normal; and if the disease 
is at all advanced, they may be cut readily with a scalpel. 

If a section of the articular end of the bone is examined, one finds 
the marrow more red, and the trabecule of the spongiosa diminished 
in number and thinner than normal. During the early stages the 
bone atrophy is distinctly subchondral, but it gradually advances and 
finally involves the whole epiphysis. In a majority of cases at an 
early stage, one can discover with the naked eye, or at any rate with 
a low-power magnifying glass, minute cavities situated in the sub- 
chondral region of the epiphysis within, or at the edges of the bone 
trabecule. ‘These are bone cysts and they vary in size, being of 
course larger and more numerous as the diseases advances. ‘The 
more recent ones are apparently filled with a mucilaginous material ; 
the older ones are empty. Besides the cysts there are in the sub- 
chondral and later in the deeper portions of the epiphysis as well, 
opaque areas resembling foci. These focal areas are composed of 
more or less dense connective tissue. In the later stages these areas 
of connective tissue have increased considerably, and frequently 
have coalesced to form extensive areas. In the terminal stage the 
connective tissue not only invades the deeper portions of the epi- 
physis, but when the cartilage has in part, or, as a whole, disappeared 
(which is usually the case), it also invades the interior of the joint. 

As has been said the cartilage shows no changes during the early 
stages of the disease. Indeed, in joints which, because of muscular 
contraction have been held stiff for a long time, it may be covered to 
some extent by connective tissue, without showing marked signs of 
degeneration or ulceration. In such cases the connective tissue is not 
derived from the cartilage by splitting and fibrillation as the previous 
writers upon this subject suppose, but can be traced to the zone of 
capsular insertion from which it originates. It exactly resembles the 
connective tissue (loosely vascular), which appears in all joints that 
have been immobilized (without bony ankylosis) for a long time. 
And I have convinced myself that in cases of metabolic osteo-arth- 
ritis, in which it is present before the cartilage has been affected, it is 
due to the immobilization and is not a part of the pathological pro- 
cess. That it is not part of a proliferative process which beigns in the 
capsule is evident from the fact that it is frequently present when the 
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capsule shows no signs of proliferation anywhere else. (It is then 
exactly analogous to the connective tissue which is found between the 
joint surfaces in the normal joints of animals which have been immo- 
bilized for experimental purposes. In such cases the joint motion 
is found limited when the retention dressing is removed; this limita- 
tion of motion is found to be due to muscular contraction just as in 
metabolic osteo-arthritis; similarly when the tendons are cut free 
motion is again possible. In the interior of the joints the cartilage 
is found covered with a layer of loose, somewhat vascular, connective 
tissue which exactly resembles that described above). 

As the disease advances the subchondral changes increase, and the 
nutrition of the cartilage being impaired it becomes involved in the 
pathological process. It loses its lustre, splits, ulcerates, and finally 
disappears altogether. In the joint disease under discussion, what- 
ever may be the case elsewhere, the joint cartilage never shows any 
signs of proliferation. It is true that at an early stage, on micro- 
scopic examination, one occasionally finds cell multiplication to a 
limited extent, but here, at any rate, the cellular increase is simply a 
prelude to degeneration, and there is never an increase in the amount 
of the cartilage to be made out macroscopically. ‘The chondromas 
which are described as occurring in arthritis deformans (which by 
the way are not chondromas at all, but consist of uncalcified osteoid 
tissue derived from the periosteum) do not occur in metabolic 
osteo-arthritis. Nor are periosteal outgrowths of any kind ever to 
be found. 

The degeneration of the cartilage varies according to the location 
and extent of the disease in the underlying bone. At times it appears 
focal, but close examination will always reveal changes extending 
some distance from the supposed focus. Naturally, degenerated or 
degenerating cartilage loses its functional power and hence suffers 
from pressure. For this reason the so-called cartilaginous ulcer 
appears where the articulating surfaces are held firmly together by 
muscular contraction. As soon as a defect occurs it becomes filled 
with connective tissue. ‘This connective tissue, which comes from 
the degenerating spongiosa, soon fills up the gap in the cartilage and 
invades the interior of the joint, where it comes in contact and 
coalesces with the connective tissue derived from the border of the 
capsule. In this wise the joint cavity becomes more or less com- 
pletely filled with connective tissue; and if the cartilage degenerates 
completely (the usual condition in the terminal stages of the disease), 
the articular surfaces of the opposing bones are separated, or, more 
correctly, united by connective tissue. This new-formed connective 
tissue is not dense, but loose and vascular. There are few round 
cells within it,and none in the neighborhood. It does not involve the 
capsule, which indeed may be rudimentary. It shows no marked 
tendency to contraction, so that it does not cause ankylosis or even 
marked joint stiffness. When there is limitation of motion in these 
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cases, it is due to muscular contraction and disappears when the 
tendons are cut. 

The capsular changes, supposed by many to be the earliest, are 
really insignificant. In the joints in which the disease is just begin- 
ning, there is simply a small amount of effusion and some injection. 
At times there is some hypertrophy of the synovial fringes—but as 
far as my own cases go, there is never the enormous villous formation 
described by some authors. Later, the capsule degenerates with the 
other parts of the joint. It becomes lax, more succulent; the inner 
surface loses its lustre; the synovial fringes which may have been 
somewhat hypertrophied during the earlier stages undergo fatty 
degeneration ; and, finally, only a few shreds of degenerated capsule 
mark its former location. 

Thus, macroscopically, the disease manifests itself by a degenera- 
tion and gradual disappearance of the joint structures. ‘The bone 
ends, which in the early stages are distorted and deformed, in the 


Fic. 13.—Femur from a case of metabolic osteo-arthritis. The head of the femur is 
almost entirely absorbed; both epiphyses are extremely delicate and break between the 
fingers like eggshell. 


later stages become rudimentary, and in the small joints disappear 
entirely. The rarefication and bone absorption are best demon- 
strated in the dried specimen. ‘Thus, Fig. 13 represents the femur of 
an advanced stage of metabolic osteo-arthritis. The femoral head is 
rudimentary, and the bony tissue is so thin and delicate that it breaks 
like eggshell between the fingers. Fig. 14 shows a cross-section of 
the head of the femur in another less advanced case, showing dis- 
tortion, rarefication, and cyst formation. Unlike the cases of mon- 
articular trophic osteo-arthritis, in which the articular ends of the 
bones are also somewhat rarefied and softened, there are never signs 
of proliferation (pseudohypertrophic processes) in metabolic osteo- 
arthritis. 

In the terminal stages of the severe cases the small joints almost 
completely disappear. The opposing articular surfaces are separated 
by connective tissue, there is no joint cartilage, no joint cavity, and 
the capsule, ligaments, and even the tendons in the neighborhood are 
reduced to mere shreds. 
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Microscopic Examination. Osteomalic and osteoporotic changes 
are present side by side, and they differ in nowise from those found 
in other forms of bone degeneration. ‘There can be no question 
regarding the softening, for on staining with hematoxylin and car- 
mine certain areas of what should be calcified bone, and, therefore, 
take the carmine stain, are colored blue (hematoxylin) instead. In 
such areas the bone-cell cavities are larger than normal. The cells 
show various degenerative changes. At times they are larger than 
normal, but take the stain with difficulty; later they are shrivelled, 
the processes are absent, and finally they completely disappear. 

The ground substance becomes cloudy and granular. ‘The bone- 
cell cavities increase in size, a number of them coalescing to form 
larger cavities filled with a mucilaginous fluid, thus forming the 
cysts. As the process advances, the bone cysts increase in size, more 
and more of the softened bone substance being absorbed; thus the 


Fic. 14.—Section of the head of the femur, showing the distorsion and the rarefication. 


trabeculze become much reduced in thickness, and finally many of 
them completely disappear. Lacunar absorption also occurs, and 
Howslip’s lacune are to be seen upon the surfaces of the trabecule. 

The marrow shows marked signs of degeneration. ‘The fat is 
diminished, and in the earlier stages is displaced by a mucin-like 
fluid. Later the connective tissue fills the spaces between the degen- 
erating trabecule. In a like manner connective tissue fills the cysts 
forming the opaque areas seen with the naked eye, and finally, after 
the disappearance of the cartilage, it penetrates the interior of the 
joint. 

The changes in the cartilage are those which occur in all forms of 
degeneration in this structure. Proliferating cells occur in the early 
stage, but these are comparatively few in number and no doubt 


; 
q 

LR 


838 NATHAN: METABOLIC OSTEO-ARTHRITIS 


simply usher in the degenerative process. The cells assume various 
abnormal shapes, are stained with difficulty, and ultimately disappear 
altogether. The cell cavities enlarge, the ground substance loses its 
hyaline character, becomes granular or fibrillated, and ultimately 
splits and loses its connection with the bone. In those situations 
where there is pressure, at times also in other places, the articular 
ends of the bones become denuded in somewhat circumscribed areas, 
the so-called ulceration of the cartilage. Such defects in the cartilage 
become filled in with the connective tissue from the bone below, and 
and toa lesser extent with that which comes from the border zone of the 
capsule. These defects or ulcers are not caused by the active invasion 
of the connective tissue from the interior of the joint into previously 
healthy cartilage, as described by many writers. This is improb- 
able in any case, because normal cartilage cannot for physiological 
reasons be invaded by connective tissue. In the present instance 
there is evidence besides, in direct contradiction to such a method of 
invasion. In the first place, the bone changes are found to be pres- 
ent both macroscopically and microscopically before the cartilage 
or capsular changes. In the earlier stages of the disease the capsule 
and cartilage are not involved, whilst the bone degeneration can be 
readily demonstrated, if not with the naked eye, certainly with the 
microscope. If the process is carefully followed it is found that the 
cartilage begins to degenerate at a stage when the amount of con- 
nective tissue, particularly that in the interior of the joint, is insig- 
nificant. And, finally, if a number of joints are examined, one is 
sure to find defects in the cartilage which have not as yet become 
filled with connective tissue. In the majority of instances, the con- 
nective tissue in the ulcers can be directly traced to the bone, and as 
the joint interior only becomes quite filled with connective tissue in 
the terminal stages of the disease, considering the nature of the 
process generally, it seems to me only plausible to assume that it 
originates within the epiphysis. 

The capsule shows no characteristic changes. I have never been 
able to find the enormous proliferation of the villi spoken of by some 
authors. I am fully in accord with Shuchardt in this respect. Aside 
from a slight sign of irritation in the early stages, there is a gradual 
atrophy of the capsule and ligaments, with or without some indi- 
cation of fatty degeneration. 

Thus the joints in metabolic osteo-arthritis present pathological 
changes which correspond and readily explain the clinical phe- 
nomena. The earliest changes are bone changes, and these early 
bone changes can readily be demonstrated by x-rays during life. 
The rarefication which is shown by the radiograph to be subchondral 
and somewhat circumscribed (punched-out rarefication) in the early 
stages, corresponds to the osteomalic and cyst-like osteoporotic 
condition to be seen in the postmortem specimens. Proliferation 
processes are never seen during life, and they are never found when 
the joints are examined after death. 
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The clinical phenomena indicate that the condition is one of 
gradual joint degeneration, and the postmortem findings readily 
bear this out. As a matter of fact, the condition presents a pure form 
of atrophic degeneration, as was indicated by Shuchardt when he 
classed this condition as an atrophic joint inflammation. ‘That it is 
not an inflammation, however, is evident from both the symptoms 
during life and the pathological changes in the joints. 

In metabolic osteo-arthritis we have, then, a perfectly distinct 
joint condition which can be distinguished from all other joint 
conditions both clinically and pathologically. Having decided this 
point, we are in position to inquire whether this joint condition is of 
itself a disease, secondary to some other disease, or a part of a dis- 
tinct general condition. Having constantly in mind that whatever 
the concomitant phenomena, to be spoken of presently, the joint 
condition in every case remains exactly the same and corresponds in 
its diagnostic and pathological features to those here detailed as 
characteristic of metabolic osteo-arthritis, we proceed to the dis- 
cussion of — 

THE GENERAL OR CONSTITUTIONAL SYMPTOMS PRESENT IN 
PATIENTS WITH SUCH A JoINT ConpiTI0n. A fairly large percentage 
of cases shows no definite general abnormality of any kind, except 
a variable degree of cachexia and secondary anemia throughout the 
course of the disease. In the milder cases the anemia and emaciation 
are not very marked, and increase very slowly. In such cases the 
internal organs show no clinical signs of abnormality whatever. 
The joint condition progresses slowly and gradually for a number of 
years, may remit occasionally or become quiescent, and after a 
variable amount of crippling the patient finally succumbs to some 
intercurrent malady. In the severest forms, the joint condition pro- 
gresses rapidly and the cachexia, emaciation, etc., become extreme; 
and when the external conditions are unfavorable the individual, 
after a few years of suffering, becomes marantic and dies. Between 
the mild and the extreme cases there are all grades. In another class 
of cases, there is a slight rise in temperature in the beginning which 
remains, with slight remission, continuous for a long time. In these 
cases the joint condition differs in nowise from that in the cases 
without fever, and the joint disease continues to progress in the 
afebrile stage. This, aside from the fact that the joint disease 
begins insidiously, readily differentiates these cases from the poly- 
articular infection in which the progress of the joint condition always 
subsides with the subsidence of the temperature and constitutional 
disturbance. 

Increased pluse rate, even tachycardia, is not an uncommon 
symptom in both the febrile and the afebrile cases. It is sometimes 
severe enough to be apparent to the patient, who then complains of 
palpitation. Such individuals are apt to be, but not necessarily, 
troubled with symptoms of functional nerve derangement. In some 
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there is only slight nervousness, but in others there is marked irri- 
tableness, abnormal anxiousness, and insomnia. But nervous 
irritability and functional nervous troubles generally are not particu- 
larly characteristic of those with increased pulse rate; such symptoms 
are common in metabolic osteo-arthritis without tachycardia. ‘That 
intelligent people who are helplessly crippled should become hypo- 
chondrical is not surprising, and does not imply, as some observers 
would: have it, a definite derangement of the higher nerve centres. 

Muscular atrophy of a more or less general nature is a marked and 
constant symptom in osteo-arthritis. To a large extent it can be 
ascribed to the general emaciation and the causes, whatever they may 
be, which usually cause this condition in other joint diseases. But 
in many cases it is so extreme and manifests itself by weakness so 
early (even before there are perceptible changes in the joints), that 
it seems not unlikely that other factors besides are influential in its 
production. In nearly all cases the reflexes are exaggerated. ‘This 
is to be expected along with other functional nervous derangements. 
Of a much more specific character is fibrillar contraction which 
occurs in many cases. ‘This symptom is present when the disease is 
well advanced, and manifests itself when the muscles are at rest and 
in action. 

According to numerous French observers skin lesions are common 
in patients suffering from metabolic osteo-arthritis. But from my 
own observations, which are in accord with those of Pribrim, I have 
not, with one exception, found them more frequent than one could 
expect in otherwise normal individuals. ‘Trophic conditions of the 
nails are occasionally present, but they are not distinct or frequent 
enough to be considered characteristic. Glossy skin, spoken of by 
some authors as a characteristic symptom, must be rare, for I have 
not seen it once in an undoubted case of metabolic osteo-arthritis. 
On the other hand, I have seen it several times in severe polyarticular 
infectious osteo-arthritis, and for this reason I think many if not all 
the cases reported must be based upon a faulty diagnosis. The same 
seems to be true of the so-called rheumatic nodes. In none of the 
cases of joint disease I have seen, in which nodes were present, was 
the joint condition metabolic osteo-arthritis. 

(Edema and even scleroderma have been reported. The sclero- 
derma I have not seen; it must be a rare condition, but in a number 
of cases cedema was present. In these instances I have had the 
impression that the cedema which occurs in patients without cardiac 
or kidney lesions, was similar if not analogous to that which occurs 
in certain neuroses. 

A very peculiar and interesting condition of the fingers occa- 
sionally presents itself in these patients. The abnormality appears 
to be due to some change in the skin, and for this reason is discussed 
under this heading; but in reality it is due to atrophy of the bones 
and subcutaneous tissues, the skin remaining intact. In consequence 
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the skin hangs loosely over the fingers, and in severe cases the effect 
of a worn glove is strikingly reproduced. Some authors have con- 
sidered this condition to be due to an oedema which, after stretching 
the skin, has disappeared; but as I have known it to occur in cases 
in which no cedema had been present, for this as well as other obvious 
reasons, this explanation is more than improbable. Moreover, in just 
such cases the extreme atrophy of the bone can be demonstrated by 
the x-ray pictures. 

Since the theory of uric-acid intoxication has been abandoned, 
there remains little to be said regarding the condition of the urine in 
cases of metabolic osteo-arthritis. So far nothing characteristically 
abnormal has been found. In the terminal stage of the disease, in 
children, albumin is present in some cases. It is absent in the 
majority of the cases, however, and its relation to the condition, if 
there is one, has not been ascertained. 

In children, metabolic osteo-arthritis occurs in connection with 
two apparently distinct constitutional conditions. One exactly cor- 
responds with that of the afebrile type in adults. ‘The other is a 
very characteristic condition which, with some evidently different 
conditions, is known as Still’s disease. In 1897 Still described what 
he considered a characteristic joint disease of early childhood, which 
manifested itself by the gradual onset of more of less symmetrical 
joint swelling, enlargement of the glands and the spleen, and fever. 
According to Still, the disease is progressive and gradually involves 
all the joints of the body. Since then, all cases of polyarticular joint 
swelling with fever and glandular enlargement have been designated 
Still’s disease. Now, as has been indicated, certain forms of poly- 
articular infection in children are characterized by polyarticular 
nodular swelling, which may or may not be symmetrical. In these 
cases there is often glandular swelling, and sometimes the spleen is 
also enlarged and palpable. These cases are usually called Still’s 
disease. Whether it is proper to call them so remains for Still to 
say, for he considers the condition that bears his name infectious. 

It is certain, however, that these cases differ radically from a 
definite condition occurring in children, in which the joint disease, 
whatever the general condition, is certainly not infectious. I have 
seen ten such cases with two autopsies. The joint changes are 
purely degenerative and correspond exactly with those of adult 
forms of metabolic osteo-arthritis. Of course, owing to the pre- 
ponderance of the cartilage in young children, the bone changes are 
not so definite and cannot be made out in radiograms. 

The disease comes on insidiously, symmetrically involves the peri- 
pheral joints first, thence gradually procedes to those of the trunk, 
and finally all the joints of the body become affected. In these cases 
there is very little or no pain, and the children rarely complain of it, 
unless compelled to walk or are roughly handled. There is moderate 
bué general glandular enlargements. Not only the glands in the 
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neighborhood of the affected joints are involved, but all the glands 
take part in the process; and at autopsy I have found decided swell- 
ing of the bronchial and mesenteric glands. The spleen is invariably 
enlarged and palpable. At times the liver is also enlarged, and in 
some cases extends fardown below the free borderof the ribs. (Fig. 15 
shows a child in whom the liver and spleen are so large that although 
there is no ascites, the abdomen is markedly protuberant.) ‘There 
is a moderate continuous temperature, with secondary anemia and 
cachexia. 


Fic. 15.—Case of metabolic osteo-arthritis in a boy. (The hand is shown in Fig. 4.) 
The liver and spleen are so large that they cause marked protuberance of the abdomen. 


Whether Still includes cases of this nature with the polyarticular 
infections, I cannot quite make out. In the conditions I have out- 
lined above, the fingers were always involved; this does not seem to 
be so in the cases reported by Still and others. 

From the study of the general symptoms, it is evident, that while 
the joint condition remains uniform, the constitutional symptoms 
vary within wide limits. It is quite improbable that a primary uni- 
form joint disease should be responsible for such variable general 
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symptoms, much less such totally distinct constitutional conditions 
as, for instance, the two forms which occur in children. We may, 
then, without resorting to further argument, conclude that the joint 
disease is not a primary local condition causing secondary general 
symptoms. The next question to decide is, Is the joint condition 
secondary to some specific general abnormality. ‘That there is some 
morbid condition which affects the metabolic processes is evident; 
the cachexia, the effect upon the nervous system, upon the heart 
(tachycardia), and even upon the vascular system (for vasomotor 
disturbances have been observed in a number of cases), the sym- 
metrical and progressive character of the joint lesions all speak for 
this. However, although it cannot be denied that some metabolic 
disturbance is responsible for the joint and some of the other symp- 
toms, this does not necessarily prove we are dealing with a uniform 
and specific general disease as a cause. 

On the contrary, the variability of the general symptoms plainly 
indicate that this cannot be the case. Indeed the fact that perfectly 
typical cases of metabolic osteo-arthritis are known to occur in the 
course of widely differing diseases, plainly indicates that the con- 
stitutional condition, whatever its relation to the joint condition, may 
owe its presence to totally distinct and opposite morbid influences. 

Whatever may be the case with the other skin diseases, it is cer- 
tain that individuals who suffer from psoriasis show a marked tend- 
ency to have trophic joint disease. And although the lesions in such 
cases are not always typical metabolic osteo-arthritis, so many of 
them are that we must conclude, as was suggested in one of my pre- 
vious papers, that the two conditions are in some way related. Their 
relation to each other or to the common cause need not again be 
discussed. That the pathogenesis and cause in cases of metabolic 
osteo-arthritis with psoriasis is different from that of metabolic 
osteo-arthritis without this skin lesion seems a reasonable conclusion. 
For it is quite unlikely that a given pathogenic factor should directly 
produce such a typical skin lesion in one case, and be present in 
another without causing such lesions. 

Basedow’s disease is another distinct disease in the course of which 
metabolic osteo-arthritis may develop. In this instance the relation 
to metabolic osteo-arthritis has been erroneously interpreted in a 
number of cases reported. So-called rheumatoid arthritis and Base- 
dow’s disease have been thought to co-exist, when, as a matter of 
fact, the Basedow followed a general infection with joint symptoms 
(infectious polyarthritis or osteo-arthritis). What I refer to here, 
however, are typical cases of metabolic osteo-arthritis, which come 
on in more or less typical examples of exophthalmic goitre. I have 
seen two such cases. In a third case, besides the typical joint dis- 
ease, there were exophthalmos, large liver, spleen, and glands, with 
tachycardia. A similar case has been reported by Dr. Manges.’ 
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That tachycardia and nervous symptoms occur in connection with 
metabolic osteo-arthritis was, I believe, first pointed out by Spener; 
and the similarity of these symptoms with those of Basedow’s disease 
has since been suggested by a number of authors. Besides a number 
of cases with typical Basedow and typical metabolic osteo-arthritis 
have been reported. Here, again, the constitutional symptoms vary 
greatly. From the cases previously referred to, in which there is 
simply increased pulse rate, to the cases with distinct tachycardia, 
exophthalmos, large thyroid (typical Basedow’s), there are various 
grades of constitutional disturbance suggesting this condition. 

Still more striking, however, is the faet that typical metabolic 
osteo-arthritis may occur in the course, and apparently as the result 
of pulmonary tuberculosis: not that the conditions generally spoken 
of as tuberculous rheumatism are always cases of this joint disease, 
for all forms of joint disease due to direct infection, acute toxemia, 
ahd trophic conditions have been so designated. As far as trophic or 
degenerative conditions of the bones and joints are concerned, three 
distinct forms occur with pulmonary tuberculosis; these are: (1) 
Monarticular forms of trophic osteo-arthritis (senile type). (2) 
Hyperplastic peri-ostitis or ostitis (osteo-arthropathie hypertrophiante 
pneumique, Marie) (so-called club fingers). (3) Metabolic osteo- 
arthritis. ‘That so many diverse conditions should occur under these 
circumstances, is not surprising when it is considered that the tubercle 
bacilli secrete no toxin, but cause toxemia or general disturbance 
because of the disintegration of the tubercle bacilli themselves. As 
the tubercle bacilli are complex bodies, it is to be expected that their 
disintegration and absorption should cause variable symptoms and 
conditions. 

It is plain, then, that metabolic osteo-arthritis occurs not only in 
individuals who present variable constitutional symptoms, and, 
therefore, no doubt have variable constitutional abnormalities, but 
it also occurs in the course, or as the result of totally distinct and 
well-recognized diseases. Hence it cannot be due to a distinct and 
uniform general disease. 

Nor to judge from the totally distinct character of the morbid 
conditions with which it is associated, can it be due directly to 
the various causes which induce these conditions. For it is quite 
unreasonable to suppose that a morbid condition like that due to the 
tubercle bacillus, which either causes changes due to direct invasion 
or to a toxemia, which necessarily involves some irritation (degenera- 
tion with proliferation, or even inflammation), should in certain 
isolated examples induce such a purely atrophic degeneration as 
occurs in metabolic osteo-arthritis; still less so, that such a patho- 
genic factor should directly induce the same pathological changes, 
as do others so totally different, as those which are responsible for 
the other conditions with which metabolic osteo-arthritis is known 
to be associated. 
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The only reasonable supposition is that all these conditions are 
active in producing an analogous general disturbance of the organ- 
ism which in turn causes the joint degeneration. Indeed, it has 
been suggested that a general nervous derangement is the cause of 
it. But this cannot be true, because derangements of the nervous 
system, diseases of the spinal cord or the brain, or peripheral nerve 
lesions do not cause conditions like metabolic osteo-arthritis, but 
others, such as trophic osteo-arthritis of the senile type: 

On the other hand, differing as they do in their origin and nature, 
the conditions, known or unknown, with which metabolic osteo- 
arthritis is associated, all have one thing in common. ‘This is their 
deleterious influence upon the general nutrition. It matters little in 
what way this influence is exerted, as far as the tissues are concerned ; 
upon them the result is the same, viz., inadequacy of the nutrition. 
In metabolic osteo-arthritis, the joint condition, a pure atrophic 
degeneration, exactly corresponds to what one would expect under 
such circumstances. 

As a matter of fact, if we can rely at all upon the principle of 
general pathology, the changes which are typical of this condition 
could only be caused by a purely nutritive anomaly. Hence the 
conclusion that metabolic osteo-arthritis is due to a metabolic 
derangement which seriously impairs the joint nutrition is inevitable. 

Whether or not the vice of the metabolism is of a peculiar kind, 
it is impossible, in the present state of our knowledge, to say. It is 
certain, however, that no toxic substance in the circulation can 
directly cause the joint changes. If a toxemia or auto-intoxication 
is present, its toxic effect is not exerted upon the joints directly, but 
indirectly through the impaired nutrition. All the toxemias, acute 
and chronic, with which we are familiar, when they act directly, 
induce similar changes in the bones or joints. When they act acutely 
they cause acute inflammation; when chronic they cause hyper- 
plastic periostitis or ostitis or degeneration with proliferation in the 
joints (toxic polyarthritis or osteo-arthritis of the senile type). 

But if the joint condition is purely one of the nutrition, it might 
be asked, Why should the joints and bones alone be involved? 
This question is readily answered. In the first place, the bones and 
joints are not the only tissues involved. In the severe forms the 
tissues in the neighborhood of the joints are appreciably atrophied. 
There is general emaciation and secondary anemia. ‘The general 
musculature is markedly atrophied. That the internal organs show 
no changes is by no means certain; they have never been carefully 
examined. Finally, the fact that the bones are so strikingly involved, 
is not at all surprising when it is remembered that the bones are 
unusually sensitive to changes in the general nutrition as, for 
example, the marked bone changes in rachitis, the atrophy of senility, 
and even physiological conditions, the bone softening in puberty, 
juvenile osteo-arthritis, lateral curvature, etc., and the osteomalic 
changes in. pregnant women. 
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From the study of metabolic osteo-arthritis here undertaken we 
are justified in drawing the following conclusions: (1) Metabolic 
osteo-arthritis is a distinct pathological condition of the joints, which 
can easily be recognized clinically; (2) it is not, however, a primary 
joint disease causing secondary general symptoms; (3) nor is a 
uniform specific general disease responsible for it; (4) it occurs in 
connection with a number of distinct clinical conditions, some of 
which are known to be specific diseases; (5) the joint disease is not 
due directly to the conditions with which it is associated, but is due 
to their deleterious influence upon the general nutrition. 

How the metabolism is affected or what changes it undergoes has 
not been determined. What is certain, however, is that the changes 
in the joint are passive: simply an atrophy which can only be induced 
by inadequacy of the nutrition. 

For these reasons the joint disease here discussed has been grouped 
with the nutritive or trophic joint diseases. In order to distinguish 
it from those conditions which cause local changes only it has been 
termed metabolic, and to distinguish it from the rather uncommon 
metabolic conditions which cause synovial changes only, it has been 
called osteo-arthritis. 

Thus, metabolic osteo-arthritis is a chronic osteo-arthritis due to a 
vice of the metabolism caused by a number of conditions, organic or 
functional; insidious in onset; symmetrically involving new joints 
toward the trunk, it gradually leads to more or less deformation and 
crippling. ‘The 2-rays shows circumscribed bone rarefication in the 
early stages, and a more or less complete absorption of the epiphyses 
in the later stages, but never proliferation or bony ankylosis. Patho- 
logically, beginning in the bone, there is a pure atrophic degeneration 
of all the joint structures. 

TREATMENT. Up to the present time the prognosis in metabolic 
osteo-arthritis was considered hopeless as regards the recovery from 
the joint condition. ‘To be sure, it was known that in certain cases 
the disease became quiescent; but no consistent effort to improve the 
condition, as far as I know, has been successful. These individuals 
are among those who have spent their time visiting one resort after 
another without deriving benefit from any. Cures have been reported, 
but those who recovered were evidently not suffering from metabolic 
osteo-arthritis. 

In reporting results of treatment in these cases, the sine qua non is 
the diagnosis. To say one has cured a case of rheumatoid arthritis 
is to say nothing at all—for the case may have been one of infectious 
polyarthritis which could have recovered without specific treatment 
of any kind. So in the cases, to speak only of recent examples, 
reported by Hoke and Andrews, which are said to have been cured 
by the use of kifolac. These cases comprised all forms of joint 
disease, monarticular, polyarticular, trophic, and infectious, so that 
these statistics are practically useless. Whether or not kifolac is 
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useful in metabolic osteo-arthritis, I have not been able to determine. 
In the few cases I have seen which were treated with it, I could see 
no improvement; but these cases were not in my own care, and 
apparently were not systematically treated. On the other hand, I 
have had uniformly good results with the use of thymus gland 
extract. 

Some years ago I began to use it, because of the influence of the 
thymus upon the development of the bones, as was shown by Basch* 
in his experiments upon animals. I first used it in children in whom 
I found it had a very remarkable effect. In children with the metab- 
olic osteo-arthritis with large glands and spleen, the joint disease 
soon became quiescent, and children who had not been ‘upon their 
feet for from six months to over a year were again able to walk. 
That the restoration was due to the thymus and not to natural 
causes, was proved by the fact that the joint symptoms soon returned 
when the gland treatment was omitted. Good results were also 
obtained in children without glandular swelling, and in adults. In 
adults the effect upon the general nutrition is very marked. Patients 
who are extremely emaciated soon begin to take on flesh, and the 
muscular power is greatly increased. In the earlier stages of the 
disease the improvement is more rapid and definite. In the later 
stages large doses must be continued for some time before there is 
apparent benefit. 

Of course it is quite hopeless to attempt restoration of joints which 
have been more or less completely absorbed. But in these cases the 
improvement in the general condition and increased weight is of 
decided benefit to the afflicted individual. In long-standing cases 
muscular contraction continues even after all joint symptoms have 
subsided. Such muscles have been permanently shortened, and the 
deformity so caused must be corrected by tenotomy. To attempt 
to stretch these tendons is dangerous, because such efforts are more 
likely to result in the fracture of the softened bones than in the 
stretching of the tendons. I have seen this accident a number of 
times. 

My method of proceeding in these cases is as follows: The thymus 
is given immediately. I usually begin with two 5-grain tablets, 
thrice daily. In two weeks the dose is increased to three tablets, 
and after a few months three tablets four times a day are given. The 
patient is kept at rest until all symptoms of active joint disease have 
subsided. I then begin passive motion in all the affected joints. 
This is carefully done at first and gradually increased until I have an 
are of free motion which is only limited by the shortened tendons. 
Massage, which is often painful, is unnecessary and may even be 
harmful. My next step is to get the patient on his feet. This is 
sometimes a tedious affair; for patients, particularly adults, are 


3 Jahrbuch t. Kinderheilkunde, Band xiv. 
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timid at trusting themselves at first. But by persistence the patient 
eventually gains confidence, and finally is able to get around as well 
as deformity in the lower extremity will permit. I have found it 
much more satisfactory, when I have the proper assistance and the 
patient the means, to take them into a private institution whilst they 
are learning to walk. Public hospitals are not suitable, because in 
them there are neither the trained assistants nor the time for this 
kind of work. A persevering intelligent mother can usually do more 
with a child than anyone else. 

As soon as the patient is able to be upon his feet or use his joints 
without the appearance of joint irritation, all contracted tissues are 
divided with the tendome and the deformity is corrected. ‘This, of 
course, requires immobilization for three or four weeks; but with 
light plaster-of-Paris bandages it does not preclude the use of the 
lower extremities. A few days after the operation the patient is 
again induced to be about, and he is usually able to hobble around 
quite comfortably with crutches or a cane until the bandages are 
removed. 

With such treatment all but the most severe cases, which have 
existed for a long time, can be definitely improved. Often the 
patients recover sufficiently to be about and attend their avocations. 
The treatment, however, requires patience, a definite knowledge of 
the condition, and time; without these only in the very mild cases 
can one be successful. 

It must not be supposed that I consider the thymus extract a 
specific for the cure of this condition. The nature of the disease, as 
it has been enunciated in this communication, precludes such an 
idea. Moreover, the fact that in children the enlargement of the 
glands, liver, and spleen is not at all affected, although the joint con- 
dition is markedly improved, shows conclusively that its action is 
not specific, as far as the original constitutional condition is con- 
cerned. ‘The thymus acts simply as a stimulant to the nutritive 
processes, and probably in a measure counteracts the deleterious 
influence of the causative condition. 

In conclusion, I take pleasure in thanking the following gentlemen 
for the use of clinical material: Dr. W. R. Townsend, Dr. V. P. 
Gibney, of the Hospital for Ruptured and Crippled; Dr. E. Libman 
and Dr. M. Manges, of the Mt. Sinai Hospital; and Dr. Albee and 
Dr. Cole, for x-ray work done for me. ‘The majority of my cases were 
seen outside of hospital practice, and I am indebted to many of my 
medical friends for referring them to me. 
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PRIMARY SPLENOMEGALY OF THE GAUCHER TYPE. 


A REPORT ON THE SECOND OF FOUR CASES OCCURRING IN A SINGLE 
GENERATION OF ONE FAMILY. 


By N. E. Brix, A.M., M.D., 


ATTENDING PHYSICIAN TO THE MOUNT SINAI HOSPITAL, 


F. S. Manpiesaum, M.D., 


PATHOLOGIST TO THE MOUNT SINAI HOSPITAL, 
AND 


E. Lipman, M.D., 


ASSISTANT PATHOLOGIST TO THE MOUNT SINAI HOSPITAL, NEW YORK. 


WHEN our report of the pathological conditions found in one of the 
fatal cases of the family suffering from primary splenomegaly of the 
Gaucher type was published ia March, 1905,’ we were working at the 
organs of the sister of the patient who formed the subject of our 
report, and had promised to publish the pathological findings in this 
second case. After many delays we have finally succeeded in bring- 
ing our findings to publication. 

The clinical histories of these two cases have been recorded.’ 
The history of the second case may here be succinctly continued to 
the time of her death in September, 1904: Increasing anemia, 
increasing emaciation, increasing enlargement of the abdomen due to 
enormously increasing size of the spleen and liver were noted. Out- 
side of a fracture of the third and fourth ribs on the right side, 
due to a fall in 1902, the patient was never confined to her house. 
' These fractures healed without delay, with a large amount of 
callus. ‘There were infrequent attacks of epistaxis, more fre- 
quent attacks of bleeding from the gums. Occasionally melena 
was noted, and on numerous occasions the feces gave positive 
reactions to the guaiac test. Ecchymoses occurred in the skin after 
the slightest injury. Pains referable to the ends of the fémur and 
tibia were often complained of, but nowhere could bone tenderness 
be elicited. Sweating and hemorrhagic sudamina became more 
frequent. The brownish, uniform discoloration of the skin of the 
face and hands deepened. The hemoglobin gradually diminished 
to 35 per cent. (Dare instrument), although the red blood count at 
its lowest was 3,500,000. The white blood count still showed a 
tendency to leukopenia, the count being 3600 to 5200; no qualitative 
changes. ‘There were no evidences of jaundice. Bile was absent 
from the blood serum and urine; the latter contained no urobilin. 

Notwithstanding the apparently wretched appearance of the 


1 Primary Splenomegaly, Gaucher Type. Report on One of Four Cases Occurring in a Single 
Generation of One Family. Amer. Jour. Men. Sct., March, 1905. 
2? AMER. Jour. Mep. Scr., April, 1901, and March, 1905. 
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patient, which suggested a very serious illness, she showed an almost 
ceaseless activity, attending to domestic and social functions. She 
made no complaint of feeling ill outside of complaining of dyspneea. 
On September 12, 1904, on crossing the street she was hit by a bicycle, 
which suddenly rounded the corner of the street, and knocked down, 
sustaining a fracture of the skull and laceration of the brain, from 
which she died that night. 

Postmortem examination, September 13, 1904 (seven hours after 
death). Body length 155 cm. Marked emaciation; rigor mortis 
marked. Petechiz in left conjunctiva, with large hemorrhages under 
the conjunctiva at the outer canthus. Hemorrhages are also present 
in the skin of the upper lids on both sides. Nojaundice. Diaphragm 
on the right side at the second space; on the left side at the second 
rib. Cervical lymph nodes perceptible; axillary nodes not palpable; 
inguinal nodes perceptible. Small amount of clear, reddish fluid in 
the abdomen. Marked adhesion of the spleen to the abdominal wall 
and omentum. The spleen almost fills the entire abdominal cavity, 
extending about two fingers’ breadth below the level of the superior 
spines of the ilium on both sides. The liver is adherent to the 
anterior abdominal wall. The small intestines lie below, behind, 
and to the right of the spleen. ‘The stomach lies between the liver 
and the spleen, on the right side of the abdomen, the pylorus being 
situated posteriorly. 

Over the occiput is a large hematoma, about 1.5 cm. thick and 7 
em. long. The brain is lacerated on the inner aspect of the frontal 
convolutions of the right side. Beneath the pia mater on the median 
surface of the right hemisphere is a large amount of blood. An 
extensive hemorhrage is also present over the entire external surface 
of the left hemisphere, and an extensive laceration of the left tem- 
poral lobe and third left frontal convolution is seen. The middle 
third of the median aspect of the right hemisphere is also lacerated. 
The line of fracture extends from the right posterior lacerated fora- 
men across the transverse sinus to a point 2.5 cm. above and 2.5 cm. 
to the right of the torcular. 

The heart weighs 215 grams. Fairly firm bands between visceral 
and parietal pericardium. Wall of right ventricle 0.5 cm. thick; left 
ventricle dilated, wall 1.25 cm. thick; right auricle dilated. Mitral 
valve slightly thickened, ring somewhat calcareous; aortic valve 
slightly insufficient (water test); some retraction of the flaps and 
thickening of their lines of attachment. Slight atheroma of aorta 
and coronaries. No congenital lesions. Heart muscle is brown in 
color. The lungs are non-adherent; fairly well expanded; anthraco- 
sis; moderate congestion. Bronchial nodes slightly enlarged and 
anthracotic. ‘The spleen measures 45 x 25 x 13 cm.; and weighs 
8.1 kilograms. There is recent and old perisplenitis. The pulp 
swells above the level of the cut surface. The color, as a whole, 
is salmon pink with grayish markings. ‘There are no evidences 
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of Malpighian bodies. Scattered throughout the spleen are large 
and small elevated areas which are firmer than the main bulk of the 
tissue. Most of these are red in color, with grayish and yellowish 
markings; a few are reddish at the margins and yellow at the centre. 
Besides these, a number of large, yellow, cheesy areas are seen, a few 
of which are very soft and are surrounded by a capsule. Splenic 
artery negative; splenic vein atheromatous. Near the hilum are a 
few small masses of accessory splenic tissue, pale yellowish in color. 
The liver is irregularly quadrate in form, very much enlarged; 
weight 3.9 kilograms. ‘The width is 35 cm.; length of right lobe, 
30 cm.; left lobe, 18 cm.; greatest thickness, 12 cm. Old and 
recent perihepatitis. ‘The parenchyma swells above the cut sec- 
tion, is light browinsh in color, with irregular grayish markings. 
The outlines of the lobules are absent. On the under surface are a 
number of small hemorrhagic markings. ‘The portal vein and the 
hepatic veins are negative. The gall-bladder is distended with dark, 
thick bile, containing a large number of very small, irregularly 
rounded stones, black in color. The wall of the gall-bladder appears 
to be normal; the ducts are pervious. 

The kidneys combined weigh 270 grams. The right kidney 
measures 12x 6x 3.5cm.; the left 13x 7x3.5cem. The left kidney is 
flattened, its capsule is adherent. ‘The veins of the surface are 
injected, and a few dark depressions and small cysts are present. 
The cortex is swollen, and has a yellowish red color. On section the 
markings are poor; the medullary pyramids are intensely congested. 
The right kidney shows the same changes as the left, excepting that 
the medulla is less congested. 

The right adrenal is large and flattened, and the medulla appears 
hemorrhagic. ‘The left shows no changes. ‘The stomach is much 
dilated; contains curdled milk. ‘The ascending and transverse 
colon are moderately distended; the descending colon and sigmoid 
flexure are collapsed. The small intestine presents areas in which 
the vessels are very much distended and the mucosa swollen. The 
lymphoid follicles are very distinct and white in color, and especially 
prominent near the valve. ‘The large intestine shows distention of 
veins and areas of inflammation, and lymphoid areas similar to those 
in the small intestine. ‘The pancreas weighs 90 grams. The cut 
section shows congestion of the veins. 

The mesenteric nodes are moderately enlarged; on section they are 
either entirely yellowish in color or dark red with yellowish markings. 
The retroperitoneal and iliac nodes, as well as the nodes of other 
parts of the abdomen, show the same changes as the mesenteric nodes. 
Some are the size of a pea, others as large as an almond. ‘The iliac 
nodes are the size of an almond, and on section are either diffusely 
yellow in color or brownish black with yellow markings. ‘The uterus 
is atrophic and virginal. There is an old hemorrhagic area in the 
right ovary, and remains of corpus luteum, The bladder shows 
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injection of the vessels. The marrow of the vertebre is normal. 
The cavity of the femur is filled with soft tissue which is dark red in 
color, with some yellowish areas. 

Microscopic Findings. It may be stated at the outset that the 
lesions found in this case do not differ materially from those described 
in our first case, excepting that the changes in some of the organs 
are more advanced, as a result of the longer duration of the disease. 

Spleen. The necrosis in this organ is very advanced. A study of 
the necrotic areas shows that the nuclei of the characteristic endothe- 
lial cells disappear somewhat earlier than the protoplasm. Large 
masses of endothelial cells are found, whose contours may still be 


Fic. 1.—Section of the liver, showing endothelial cells in the meshes of the interlobular 
connective tissue. In the centre of the field are a few normal liver cells. (Photomicro- 
graph X 250.) 


recognized but whose nuclei are absent. Surrounding these necrotic 
areas are cells in which degenerative changes are apparent but in 
which the nuclei are regularly seen. A few capillaries are present 
in the necrotic areas, and small collections of pulp cells may be 
noted here and there. The hemorrhagic areas in this case are very 
extensive and are found in nearly all of the portions examined. More 
pigment is seen in this than in our previous case, and many of the 
cells are literally crowded with pigment granules. The distribution 
of the pigment is the same as in our earlier case, though here and 
there a few small particles are seen in the endothelial cells lining the 
capillaries. With these few exceptions, the sections present the same 
appearances that were described in full in our first case. 
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Liver. The endothelial cells are very abundant in this organ and 
easily seen. As a rule, they are situated in the meshes of the inter- 
lobular connective tissue (Fig. 1), but a large number are also pres- 
ent in the lobule proper. In this situation they lie between the liver 
cells, without exerting any apparent pressure effects upon the latter 
(Fig. 2). With the low power the picture is that of a cirrhosis. A 
few of the characteristic endothelial cells are seen in the lumen of 
one large vein in the interlobular connective:tissue. ‘The pigment is 
the same as that described in our former case. 


Fic. 2.—The centre of a liver lobule, showing a large number of endothelial cells lying 
between normal liver cells. (Photomicrograph X 250.) 


Lymph Nodes. All of the nodes examined show the presence of a 
large number of endothelial cells, marked fibrous changes, and a 
great decrease or entire absence of adenoid tissue. ‘The pigment is 
very abundant, confined, as a rule, to the sinuses bounded by the 
capsule and trabeculee, and is crystalline in character for the most 
part. Chronic congestion is noted in all of the lymph nodes, but 
no hemorrhages are seen. Sections from the iliac nodes show by 
far the greatest amount of pigment as well as fibrosis, and almost 
complete absence of adenoid tissue. A careful study of the pigment 
in the iliac nodes shows that it is situated almost wholly in the endo- 
thelial cells throughout the entire node (Fig. 3). From one to four 
or five crystals are seen in each cell, the cytoplasm showing faintly 
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between the adjacent crystals. Wherever the cytoplasm is invisible, 
the pigment crystals are still arranged in a more or less circular form, 
showing that they are contained in, and limited by, a spherical body 
(Fig. 4). In these nodes the endothelial cells are undoubtedly acting 
as phagocytes. 

Bone Marrow. The endothelial cells are much more numerous 
than in our earlier case; in fact, some sections show hardly any rem- 
nants of normal marrow tissue. Other sections present a few islands 
of marrow cells here and there. The endothelial cells are com- 
pressed and distorted, as a rule, and a delicate connective-tissue 


Fic. 3.—Section of an iliac lymph node, with complete absence of adenoid tissue. The 
entire section consists of connective-tissue reticulum and endothelial cells, the latter being 
filled with pigment crystals. (Photomicrograph X 45.) 


reticulum is seen between them. A few large bloodvessels are pres- 
ent, also numerous capillaries. In one of the latter a distinct and 
typical endothelial cell is seen. ‘The pigment is not abundant; when 
present, it is always situated in the immediate vicinity of the larger 
bloodvessels. The lesions in the other organs are not important, 
and have no bearing on the disease. 

Remarks. Since the publication of our first case, in March, 1905, 
two more cases of splenomegaly of the Gaucher type have been 
recorded. One case was demonstrated by Schlagenhaufer® at a 


3 Virch. Arch., 1907, clxxxvii, 125. 
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meeting of the German Pathological Society, September, 1906. The 
patient was a female, aged forty-one years, whose mother had suf- 
fered from tuberculosis thirty years ago. There were eight children, 
all of whom were healthy excepting one sister, who had an enlarged 
spleen. ‘The patient had a “large abdomen” when five years of age, 
and at the age of twelve a large spleen was diagnosticated: Pigmen- 
tation of the face was noted nine years later. Examination of the 
blood showed hemoglobin, 65 per cent.; red cells, 4,700,000; leuko- 
cytes, 1300; the differential count was normal. Death was due to 
an acute cholangitis. Postmortem examination showed the following: 


Fic. 4.—The same section shown in Fig. 3, showing the pigment crystals arranged in 
circular form or contained in endothelial cells. (Photomicrograph X 250.) 


Skin of face and extremities yellow; face pigmented; icterus; right 
submaxillary glands enlarged and necrotic; no ascites. The spleen 
weighed 3510 grams, was of normal shape, reddish gray in color, and 
was studded with many nodules. The liver weighed 3000 grams. 
In the right lobe were multiple abscesses, in the left lobe several 
nodules. The mesenteric glands were large. The bone marrow 
was succulent in character and of a reddish color. 

Microscopic examination of the spleen showed the usual picture 
found in the Gaucher type of splenomegaly. The pigment in certain 
situations, especially in the endothelial cells of the capillaries, did 
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not give the iron reaction, while the pigment surrounding the blood- 
vessels gave the usual reaction. ‘Tests for amyloid and fat were 
negative. Cultures showed the colon bacillus. Smears made from 
the necrotic parts showed tubercle bacilli, but these could not be 
demonstrated in sections. Guinea-pigs inoculated with necrotic 
portions showed tuberculosis. Sections from the lymph nodes 
showed the typical picture of splenomegaly; the submaxillary nodes 
contained tubercles. The right lobe of the liver was the seat of acute 
cholangitis with multiple abscesses; tubercles were found in both 
lobes. ‘The bone marrow presented the usual picture found in these 
cases, together with the presence of tubercles. 

Schlagenhaufer believes that splenomegaly is a systemic disease 
analogous to lymphosarcoma, excepting that the reticulum is involved 
and not the cellular structures. Furthermore, he doubts the 
endothelial origin of the characteristic cells, and considers that 
they arise from proliferated reticulum. He also believes that tuber- 
culosis may have an important bearing on the etiology of the disease. 

In the discussion that followed the presentation of .this case, 
Schridde was of the opinion that the cells are endothelial in nature, 
and called attention to the fact that such cells are found normally 
in the spleen and lymph nodes, but not in the marrow. 

Sternberg believed that in certain individuals these cells might be 
present normally in the bone marrow, and if so, would then pro- 
liferate in the presence of this disease. Two years before, he had 
described a proliferation of these cells in the lymphatic hemapoietic 
apparatus occurring in certain forms of tuberculosis, and had noted 
these cells in the bone marrow. Sternberg also criticised the parallel 
drawn by Schlagenhaufer between splenomegaly and lymphosar- 
coma: (1) Because splenomegaly is undoubtedly a congenital dis- 
ease, which lymphosarcoma is not; and (2) because lymphosarcoma 
shows malignant characters, in direct contrast to the course of 
splenomegaly. 

The second case was reported by Marchand‘ in March, 1907. The 
patient was a woman whose age is not mentioned. A splenic tumor 
had existed for twenty years, and the liver was also enlarged. A 
tendency to hemorrhage was present; the skin was icteric and had a 
brownish color; no leukocytosis. Banti’s disease was diagnosticated. 
At the autopsy. the spleen weighed 2720 grams; the color was 
grayish red; scattered nodules were present, some of which were 
necrotic; no follicles could be seen. The liver was also enlarged 
(weight not given), and whitish streaks were noted between. the 
lobules. The lymph nodes in the abdomen were enlarged and pig- 
mented. The bone marrow was pale reddish gray and contained 
grayish white spots. Microscopic examination revealed the char- 
acteristic cells in the spleen, liver, lymph nodes, and bone marrow. 


4 Miinch. med. Woch., 1907, liv, 1102. 
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Marchand examined these organs in the fresh state and calls 
attention to the peculiar homogeneous, glassy, or hyaline appearance 
of the cells, similar to amyloid. Sections treated with osmic acid 
gave no reaction for fat. He does not look upon the process as a 
simple hyperplasia of the protoplasm, but believes that some foreign 
substance of unknown nature has been produced in the cells. This 
substance, when treated with the ordinary reagents employed in 
histological methods, reacts in a peculiar manner, and causes the 
streaked and wrinkled appearance of the cells noted, together with 
the formation of vacuoles and granules. According to Marchand, 
these’cells may arise either from the reticulum or from endothelium. 

From a study of our own cases, and a review of those published by 
others, we can state the following: 

Splenomegaly (Gaucher type) is a distinct disease, starting in 
early life, often affecting several members of a family, and running a 
chronic course. It may be recognized by a great enlargement of the 
spleen, which precedes a similar enlargement of the liver, and is unac- 
companied by jaundice or ascites; by the discoloration of the skin, 
especially where exposed to light; and by the absence in the blood of 
any characteristic findings. ‘The disease has none of the character- 
istics of malignancy, and usually terminates as the result of an inter- 
current affection. ‘The organs affected are the spleen, liver, lymph 
nodes, and bone marrow. Histologically these organs show the pres- 
ence of large cells with small nuclei and a peculiar hyaline cytoplasm, 
which arise from the endothelium or normal reticulum, and the 
presence of pigment containing iron. The etiology is unknown, 
though a peculiar susceptibility of the endothelium or reticulum of 
the hemapoietic apparatus to some unknown toxic agent is most 
likely present. There is nothing in our cases even suggesting tuber- 
culosis. We would say that when found in cases of this disease, it 
must be considered as a superimposed process. 


PRIMARY CARCINOMA OF THE LUNGS. 


By A. L. Garsat, M.D., 


INTERNE AT THE GERMAN HOSPITAL, NEW YORK. 


Primary carcinoma of the lungs, although not as rare as it is 
considered, and not as often diagnosticated as it might be, still 
warrants the reporting of every case that has been carefully studied 
both clinically and microscopically. 

The author’s patient was a male, aged sixty-four years, a German, 
and an insurance agent by occupation. -Two of his brothers and 
one sister died of “galloping consumption,” but no member of his 
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family had had carcinoma. His personal history was negative. He 
drank and smoked moderately and denied having had any venereal 
diseases. He had all the diseases of childhood, and at the age of 
twenty-eight, while in the army, he suffered from enteritis and had 
several attacks of acute articular rheumatism. He was admitted 
to the service of Dr. I. Adler at the German Hospital on November 
18, 1906. 

Up to a year previous to his admission he was perfectly well. 
After that his general health and strength began to fail. He lost 
95 pounds in one year (formerly 245 pounds, now 150). Six weeks 
before admission he began to have severe cough, with very profuse 
mucopurulent expectoration; frequently his sputum was streaked 
with blood. He had very frequent night sweats, and often felt 
feverish. He had no chills, and never suffered from dyspnoea. He 
had no pain. His appetite was poor and his bowels were constipated. 

On admission the patient was fairly well developed. ‘The body 
was very much emaciated, the skin very dry. The eyes, ears, and 
nose were normal. ‘The throat was red and inflamed. ‘There was 
no glandular enlargement. ‘The chest was broad and barrel-shaped; 
suprasternal, supraclavicular, and infraclavicular spaces were 
sunken. ‘The right side above the fourth rib was considerably 
depressed, and amplitude of respiratory excursions was less than on 
left. ‘There was normal tactile fremitus all over except at the right 
base posteriorly, where fremitus was absent. On percussion there was 
flatness on the right side posteriorly below the fifth dorsal spine, and 
hyper-resonance over the rest of the lung; on the left side there was 
slight hyper-resonance. On auscultation on the right side below the 
fifth spine there was very distant and diminished breathing sounds; 
egophony at level of the fifth spine; over the rest of lung exaggerated 
breathing. On the left side there was harsh vesicular breathing. 
This suggested a pleuritic effusion in the right chest. ‘The heart 
was apparently normal in size, and there were no murmurs. ‘The 
stomach was dilated; otherwise nothing abnormal was found in the 
abdominal cavity. 

The extremities were normal. Rectal examination was negative. 
The prostate was not enlarged. ‘The temperature during first days 
of admission varied between 99° to 100° in the morning, to about 
101° to 103° in the evening. The pulse was 110 to 120; the respira- 
tions, 24 to 40. The urine contained a faint trace of albumin, had a 
specific gravity of 1011, and contained no casts and gave no diazo 
reaction. A blood count revealed: hemoglobin, 65 per cent.; red 
blood cells, 4,184,000; white blood cells, 12,600; polynuclears, 69.5 
per cent.; lymphocytes, 28 per cent. ; mononuclears and transitionals, 
2 per cent.; eosinophiles, 0.5 per cent. No changes in red blood 
cells. 

These data seemed to suggest a tuberculous pleurisy. The sputum, 
however, on repeated examination failed to show tubercle bacilli, 
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but always contained blood, white blood cells, and flat epithelial 
cells. 

November 21. ‘Two days after admission the right pleural cavity 
was tapped and about 150 c.c. of a bloody, slightly turbid fluid with 
specific gravity of 1025, was withdrawn, which on microscopic 
examination showed, besides numerous red blood cells, a slight pre- 
dominance of polynuclear cells. Cultures of this fluid were sterile. 
The tapping did not very materially change the physical signs. 
Instead of absolute flatness, the percussion note was merely dull. 
The general condition of the patient was so far improved in that 
cough and expectoration were easier, but his respirations continued 
rapid. 

ss 29. Eight days after tapping, the flatness at the base 
of right lung reappeared, but with it were course crepitant rales, 
harsh breathing, and bronchial voice sounds, suggesting at the time 
a cavity in the lung separated from the chest by very thickened 
pleura. Sputum during this time was examined daily, but there 
was still no evidence of breaking down lung tissue. The patient 
continued with temperatures between 100° and 103° F., rapid respi- 
ration, cough, sweats, and pain in the right side of the chest until 
December 13 (three weeks after first tapping), when another ex- 
ploratory puncture was made. With the needle in the seventh 
space posteriorly, and only after it was 6 cm. deep, was a thick 
brownish yellow pus obtained. Cultures were sterile. It was appar- 
ent now that we had either an abscess of the lung or, less likely, 
an encapsulated empyema to deal with. The general symptoms did 
not subside, so the patient was transferred to the surgical division. 

On December 20 Dr. Willy Meyer resected the ninth rib, but found 
that pus came from a narrow channel above, and therefore resected 
the seventh rib. The abscess cavity was entered with the paquelin, 
and about four ounces of pus mixed with broken down tissue was 
obtained. The operator pronounced the cavity to be in the lung 
substance. ‘The laboratory report of the tissue removed from the 
abscess was “lung tissue showing compression, congestion, oedema, 
and consolidation” (Dr. R. Weil). After this operation the high 
temperatures ceased, but the patient still had severe night sweats, 
cough, and expectoration. Repeated examination of the sputum 
showed no tubercle bacilli and no tumor cells, but constant presence 
of traces of blood. On and off the patient complained of slight pain 
in the right hypochondrium, but physical examination proved nega- 
tive. Nothing new developed until 

January 31 (six weeks after operation). ‘Then the pains in the 
right hypochondrium became very severe, and the temperature rose 
to 104°. There was nothing new in the lungs or the wounds left from 
the operation to account for this, but just below the middle of the 
right costal margin in front, there was a distinct tender mass about 
the size of an orange, which moved with respiration. Fluctuation 
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was questionable. For several days the patient ran septic tempera- 
ture, and a diagnosis of “empyema of the gall-bladder” was made. 
The high temperature gradually subsided. 

February 15. Cholecystostomy was performed. by Dr. Meyer. 
About a pint of pus and bile was evacuated and two gallstones, each 
about the size of a marble, were removed from the gall-bladder. 
From this operation the patient made an uneventful recovery, but 
the wounds in the chest healed slowly, the respirations remained 
accelerated, the temperature was about 100°, and there was still 
dulness and distant bronchial breathing at right base poste- 
riorly. ‘The patient became tired of hospital surroundings, so on 
April 1 (four and one-half months after admission) he left, but was 
to come to the outdoor department for dressing. 

June 26. He returned to the hospital. He said that since he left 
he was able to be about, but he continued to have fever and his 
wounds in the chest were painful and did not heal. As before, he 
coughed and expectorated quite a good deal, and after each dressing 
he would spit up frothy blood. He had not lost much in weight and 
felt quite strong. 

The condition of his lungs was essentially unchanged. ‘There was 
dulness and rather peculiar distant harsh bronchial-like breathing 
at the right base posteriorly. The sinuses from the operation for 
abscess of the lung were not yet healed. Over the right scapula a 
baseball-like fluctuating mass was found. The axillary, occipital. 
and clavicular glands were not enlarged. 

During his second stay at the hospital the symptoms were about 
the same as before. He coughed and sweat a great deal at night. 
Respirations were between 26 and 40, temperature ranged between 
99° and 102°, and only occasionally did he complain of dyspneea. 
The sputum was examined, but neither tubercle bacilli nor elastic 
fibres, nor any of the cells described as characteristic for neoplasm 
were found. Blood was always present. 

July 23. The mass over the scapula, having become larger, was 
excised and found to be “carcinoma.” From about this time the 
patient began to fail rapidly. His weight now was 123 pounds and 
dyspnoea increased. 

September 5. While attempting to leave his bed, the patient 
collapsed and died from heart failure within five minutes. 

The following are the notes of the autopsy performed several 
hours after death: The body is very much emaciated. Operation 
scar on the right and left sides of thorax posteriorly. Old scar over 
region of gall-bladder. Rigor not marked. Slight cedema of both 
lower extremities. No jaundice, no petechiz, no glandular enlarge- 
ment. Thorax cartilages of ribs completely ossified. Ribs break 
quite easily. The pleura on the right side reveals extensive ad- 
hesions below and posteriorly. On the left side there are firm 
adhesions posteriorly. Both sides contain several ounces of clear 


GARBAT: PRIMARY CARCINOMA OF THE LUNGS 861 


serosanguinous fluid. ‘The right leaf of the diaphragm is very much 
thickened (one-half to three-fourths inch), tightly adherent to the liver 
and the right lung. On section it has the consistency of cartilage 
and appears dense, white, and glistening. The left side is slightly 
thickened. The lower and middle lobes of the right lung are tightly 
bound together, forming one large, hard, solid mass. ‘The pleural 
surface is very much thickened and presents two scars which dip 
downward into the underlying tissue. On section the lung cuts 
with marked resistance to knife, especially toward the hilum of the 
lung. On cut surface there is all along the outer margin of the lung 
a narrowstrip (about one-half inch) which is all that remains of appar- 
ently normal lung substance. The rest of the lung is grayish white 
in color, granular, mottled here and there by darker areas, firm in 
consistency, and apparently made up of small nodules so closely 
packed together as to give an appearance somewhat similar to diffuse 
gray hepatization. ‘The small bronchi are prominent. ‘Their walls 
are thickened. Some have their lumens constricted, others are com- 
pletely occluded, Few small bronchiectatic cavities varying in size 
from pea to lima bean are also observed, these being filled with 
yellowish creamy mucopurulent exudate. ‘Theupper lobe shows 
scattered irregularly throughout it many small;“yellowish white, 
round areas about one-fourth to one inch in diameter, firm in con- 
sistency, circumscribed, and intimately associated with neighboring 
lung tissue. ‘These areas do not have a cheesy appearance, and one 
cannot scrape any cheesy material from their cut surface. The rest 
of the lung shows slight congestion, oedema, and some areas of 
emphysema. At the apex of the left lung’ there are a few old cal- 
careous tubercular foci and in lower lobe several metastatic nodules 
similar to those in the upper right lobe. The bronchial glands are 
very much enlarged, hard, closely adherent to larger bronghi, and on 
section present a diffuse grayish white appearance. The nediastinal 
glands are but very slightly enlarged. ‘The supraclavicular and in- 
fraclavicular glands are not involved. The larynx, trachea, and 
bronchi are normal. The heart is dilated, the muscular coat very 
pale and flabby; there is marked calcific sclerosis of aortic and mitral 
valves and also of coronary arteries. The aorta contains many stone- 
hard round plaques and ulcerative areas. The cesophagus and 
thoracic duct are normal. ‘The abdomen contains several ounces 
of clear serous fluid. Viscera in situ seem normal. Omental fat 
almost completely gone. ‘The liver is enlarged and adherent 
throughout to diaphragm. Surface is irregular; scattered over it are 
few small, round, whitish nodules elevated above the surrounding liver 
substance and only slightly umbilicated. These are almost entirely 
on upper surface. At the falciform ligament there are many of these 
nodules grouped together, giving a mass about the size of a hen’s egg. 
On section the liver cuts with resistance, and similar nodules are 
seen near the upper surface. ‘The superficial nodules dip deeply into 
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the underlying liver substance. The rest of the liver is fatty. All 
that can be made out in the region of the gall-bladder is a thick 
fibrous scar. The spleen and pancreas are normal. The kidneys 
show moderate parenchymatous degeneration. ‘The ureters, bladder, 
and genital organs are normal. ‘The retroperitoneal glands are en- 
larged, but soft. ‘The stomach is markedly dilated. ‘The sigmoid 
flexure and rectum present small diverticula (about one-half inch in 
diameter) in communication with the intestinal lumen and following 
all along the line of the appendices epiploicee. Vermiform appendix 
very large but normal. 


{ 


Fic. 1.—General alveolar appearance of the main tumor mass. 


Anatomical Diagnosis: Primary carcinoma of the right lung, with 
secondary deposits in the left lung, bronchial glands, diaphragm, 
and liver. 

The microscopic picture of the lungs is not uniform, but varies 
according as different parts of the lung or tumor are examined. 
Sections through the main mass of the newgrowth show alveolar 
structure (Figs. 1 and 2).'| The alveoli are irregular in form and size, 
disorderly arranged, and indefinitely surrounded by a basement mem- 
brane. ‘They are separated from one another by varying amounts 
of fibrous stroma with more or less round-cell infiltration. ‘The 
lining cells are arranged in one and more layers, are not uniform in 


1] wish to thank Dr. Leopold Jaches, of Cornell University, for his care in producing 
the photomicrographs. 
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size or shape, but more or less polygonal, and contain little granular 
protoplasm. ‘The nuclei are large, and some of the cells contain more 
than one nucleus. Nucleoli are also seen. Very few of the alveoli 
contain mucus. Most of the lymph spaces and smaller bloodvessels 
are filled with these cells. 

As the hilum pulmonis is approached the smaller bronchi, still 
containing cartilage, are found to be thickened, and in some places 
their mucous membrane is absent. The tumor process completely 
surrounds the bronchi, but here the newgrowth consists of large 


Fic. 2.—Same as Fig. 1, but high power, showing the polygonal character of the cells. 


strands or clusters of cells without a basement membrane and without 
any alveolar arrangement. Separating these islands of cells are 
bands of dense fibrous connective tissue. ‘The cells are very large and 
irregular in shape, some polygonal, others round. ‘The nuclei stain 
very deeply, are usually multiple, occupy almost the entire cell, and 
are in an active state of mitosis. Some of the lymph spaces are filled 
with these cells. These strands stretch forth and diffusely invade 
the surrounding lung substance. The malignant nature of this 
tissue is quite evident. 
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Within the bronchial walls are found the normal bronchial mucous 
glands, and scattered amidst these are nests of alveoli similar in 
appearance to those described within the main mass of the tumor. 
The mucous glands and these alveoli of neoplastic origin are strik- 
ingly different in their appearance, but in some sections an indis- 
putable relationship can be traced in their histological structure. 
For example, close to a bronchial mucous gland there will be a larger 
alveolus also containing mucus, in part lined by a single layer of 
columnar mucus-secreting cells upon a basement membrane, but in 
the remaining part of the alveolus the mucous cells have disappeared 
and in their stead are found irregularly polygonal cells with larger 


Fic. 3.—High power of bronchial wall. Within it is an alveolus lined in part by cells 
of a glandular-secreting character and in part by polygonal cells similar to those forming 
the tumor mass. 


nuclei, heaping into several layers, and breaking through the base- 
ment membrane (Fig. 3). It is these polygonal cells which have 
been described above as constituting the main mass of the tumor. 
Such places of histological metamorphosis are not very numerous, 
but distinct and certain. 

In the strip of lung tissue immediately adjoining the tumor and 
apparently normal in the gross, microscopically numerous air 
vesicles are found invaded by cancerous proliferation of the alveolar 
type. Here, however, we see a distinct basement memibrane and a 
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single layer of columnar non-ciliated cells. Their protoplasm is 
homogeneous, somewhat translucent, and stains very faintly with 
hematoxylin. The nucleus is single, small, and situated toward the 
base. Most of the alveoli contain mucus. Bronchi are absent. 
This general structure isentirely different from any thus far described, 
and vividly suggests glands secreting mucus (Fig. 4). 

The lung tissue not involved by neoplasm shows reactions of 
several kinds. The walls of the respiratory alveoli are almost all 
thickened. Many of these alveoli are in a state of consolidation 


Fic. 4.—Section from macroscopically apparently normal lung tissue just outside of 
tumor mass. Shows alveoli of a distinctly glandular mucus-secreting type. 


resembling pneumonia, the air vesicles being filled with fibrin, white 
blood cells, and desquamated epithelium. But the great majority 
show a catarrhal or desquamative inflammation, as they contain 
numerous swollen and degenerated epithelial lining cells. ‘There are 
also areas of necrosis and areas with newgrowth of fibrous connective 
tissue infiltrated by leukocytes. Blood pigment is irregularly dis- 
tributed within the tumor. 

The metastatic nodules found throughout both lungs consist in 
part of the mucus-secreting glands, and in part of the alveoli lined 
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by polygonal cells. The nodules in the liver consist microscopically 
of strands of large, irregularly shaped, actively dividing cells with 
mitotic nuclei, and in some places attempting an alveolar arrange- 
ment but without regard whatever for the liver lobules (Fig. 5). 
The rest of the liver shows fatty degeneration and leukocytic 
infiltration. ‘The type of tumor here is similar to that described 
above as surrounding the bronchioles. The bronchial glands, 
diaphragm, and subcutaneous tumor removed by operation show 
similar structure. 

There seems to be no reasonable doubt that this is a primary 
cancer of the lung. The clearly metastatic nature of the nodules in 
the liver, diaphragm, bronchial glands, and left lung, and the absence 


Fic. 5.—Liver with part of a metastatic nodule. 


of tumor in every other organ of the body, furnishes convincing proof 
that the large tumor in the right lung is the primary seat of the 
cancer. 

As to the starting point of primary cancer of the lung, we come to a 
subject of much discussion. Until comparatively recent times there 
was a tendency to fix upon the epithelium of the pulmonary alveoli 
as the point of origin of every lung tumor that was built up of poly- 
gonal or flat epithelium. At present it may be accepted as a fact 
that under varying conditions, mechanical and others, epithelium is 
very apt to change, and that the mere form of epithelium in the older 
and mature portions of the tumor can tell us nothing certain about 
its histological origin. 

While the histogenesis of many cancers of the lung remains obscure, 
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it seems well assured that the great majority of this type of neoplasm 
is of bronchial origin, though carcinoma originating from the alveo- 
lar epithelium undoubtedly does occur. ‘Those tumors that are of 
bronchial origin may start from the surface epithelium or they may 
take their origin from the bronchial mucous glands. 

The tumor here described is of the latter class. For proof of this 
statement we must turn to those portions of the tumor which are the 
youngest and most recent in their development. ‘These are clearly 
in our case those neoplastic foci scattered throughout the apparently 
normal lung in the gross, immediately adjoining the main tumor. 
The structure here is distinctly of a glandular mucus-secreting 
nature (Fig. 4). There is no part in the lung which this structure 
resembles more closely, or from which such a type of tissue can 
originate more readily, than from the bronchial mucous glands. 
Furthermore, the picture presented within the walls of the smaller 
bronchi still containing cartilage requires no hypothetical conclu- 
sions. Here we see distinctly the gradual development, from the 
epithelium of the bronchial mucous glands, of a new type of alveolus, 
lined by irregular polygonal cells. And it is this new type of alveolus 
which penetrates into the lung, fills the lymphatic spaces, invades the 
bloodvessels, and thus forms a great part of the newgrowth. 

There are, no doubt, many portions of the neoplasm where, from 
mere examination of these parts only, one could not arrive at any 
definite results as to the origin of the tumor. Such places as the 
diffuse invasion surrounding the bronchial walls, the involvement 
of the diaphragm, and the metastases in the liver, belong to a stage 
of the tumor where it has lost its glandular mucus-secreting function 
and taken on, instead, the functions of growth and proliferation, 
and, therefore, appear differently. But here, too, one can trace a 
gradual transition between the earlier and later stages of this malig- 
nant growth. 

From this summary, and the additional facts that the pulmonary 
alveoli and bronchial mucous membrane show no neoplastic ten- 
dency, there is conclusive evidence that this primary carcinoma of 
the lungs, originates from the mucous glands of the smaller bronchi 
still containing cartilage. 

In completing this paper, there are several clinical features which 
presented themselves and which deserve a word of mention. As for 
the family history, our patient gave a distinct hereditary predis- 
position to tuberculosis. Several old tubercular lesions were found 
in the left apex. This co-existence of tuberculosis and carcinoma of 
the lungs, although denied in general by Rokitansky, is not at all 
rare. Wolff? has-described 31 cases of carcinoma of the lungs, of 
which 23 were complicated by tuberculosis. Schwalbe* has described 
10 cases, of which 3 were complicated by active tuberculosis. Further- 


2 Fortschr. der Med., 1895, Band xiii, No. 13. 3 Deut. med. Woch., 1896, xii. 
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more Friedlander,‘ Hildebrand,’ Seigert,® and Ribbert’ described 
cases of carcinoma developing in tuberculous portions of the lung. 
These are only some of the references for the simultaneous occur- 
rence of these two conditions. 

In regard to the clinical diagnosis of tumor of the lung, this was 
made rather late in the disease. The probability of tuberculosis 
seemed so great that one was inclined at first to favor this diagnosis 
rather than carcinoma. The asymmetry of the chest, the diminished 
expansibility of the affected side, the bloody pleural fluid, and the 
persistence of dulness after evacuation of the fluid, can speak for 
both tuberculosis and carcinoma. The fact, however, that the apices 
remained practically clear while the process was localized entirely 
at the right base, and in addition to this the absence of tubercle 
bacilli, should have suggested strongly the diagnosis of carcinoma. 

The sputum examination, too, proved interesting. It was exam- 
ined almost daily, and the only almost constant finding was blood. 
Naturally it was profuse and mucopurulent. ‘The variously de- 
scribed so-called characteristic “granule cells” (“Kernzellen’”) for 
carcinoma of the lungs were not found. As arule, in a man over 
fifty, profuse expectoration which almost constantly contains blood 
and no tubercle bacilli, associated with physical signs denoting some 
abnormal lung condition, should always make one very suspicious 
of neoplasm. 

The two complications which arose—the abscess of the lung and 
the empyema of gall-bladder—masked the diagnosis in the lungs to 
a great extent; but the fact that even after those operations the 
patient did not get any relief, but grew progressively worse, spoke 
highly in favor of an underlying malignant condition. When 
stenosis of the air passages became sufficient to produce symptoms, 
the diagnosis became more evident; but this, as usual, came late in 
the disease. 

Summing up the age of the patient, the bloody pleural fluid, the 
persistence of dulness after tapping, and the constant presence of 
blood in the sputum without tubercle bacilli, one had enough ground 
for making the diagnosis of carcinoma of the lung. 

I desire to express my thanks to Dr. I. Adler, through whose kind 
permission and help this case-report is published. 


4 Fortschr. der Med., 1885, No. 10, p. 307. 

5 Ziegler’s Beitrige, 1888, Band ii. 

6 Virchow’s Archiv, 1893, Band cxxxiv, p. 287. 
7 Deut. med. Woch., 1896, No. 11, p. 165. 
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THE DETECTION OF §-OXYBUTYRIC ACID IN THE URINE. 


By T. Stuart Hart, AM., M.D., 


INSTRUCTOR IN PHYSICAL DIAGNOSIS IN COLUMBIA UNIVERSITY; VISITING PHYSICIAN TO SETON 
HOSPITAL, NEW YORK. 


IN a considerable number of diseases, notably in diabetes mellitus, 
the detection of f-oxybutyric acid is of great interest and of impor- 
tance both from a diagnostic and therapeutic standpoint. The state- 
ment, repeated in a number of text-books on chemical diagnosis, to 
the effect “that when a urine, which has been fermented, deviates 
the plane of polarized light to the left, the presence of $-oxybutyric 
acid may be inferred,” is certainly hesitating enough to leave some 
doubt in our minds as to this mode of detection. ‘This doubt is 
augmented when we review the list of substances at times found in 
the urine which may produce the same effect. Among those most fre- 
quently encountered may be mentioned creatinin and various com- 
pounds of glycuronic acid. Also certain compounds of lead, which 
are formed when lead acetate is added in the process of clearing 
urine for examination in the spectroscope, have been shown by 
Magnus-Levy’' to possess a marked levorotatory action. 

It is not for lack of methods for the detection of B-oxybutyric acid 
that I venture to suggest a new one. Procedures have been worked 
out bya large number of investigators—Tollens,? Wolpes,* Naunyn,* 
Stadelman,? Magnus-Levy,’ Bergell,’ Darmstider,* Waldvogel,° 
Shaffer,” and Black." Some of these methods are adapted to the 
quantitative as well as the qualitative determinations of {$-oxy- 
butyric acid, some of them have serious defects, practically all are 
laborious chemical procedures which require many hours of work, 
the facilities of a well-equipped laboratory, and the manipulations of 
a skilled chemist. Parenthetically it may be said that the methods 
recently proposed by Shaffer and by Black have added much to our 
facility in determining oxybutyric acid and appear to be very 
accurate. 

The method which is here presented is exceedingly simple, requires 
little time, needs no elaborate chemical apparatus, and can be applied 
by any general practitioner. It depends upon the following prin- 
ciples: The removal of acetone and diacetic acid by heat, the 
oxidation of f-oxybutyric acid to acetone by means of hydrogen 


1 Arch, f. exp. Path. u. Pharm., 1899, Band xii. 2? Ann. d. chem., 1885, p. 228. 
3 Arch. f. exp. Path. u. Pharm., 1886, p. 21. 

* Noth. Spec. Path. u. Ther., Band vii, 1, 181. 

® Ueber den Einfluss de Alkalien auf d. mensch. Stoffer, Stuttgart, 1890. 

6 Arch. f. exp. Path. u. Pharm., 1901, Band xlv 

? Ztschr. f. physiol. Chem., 1901, Band xxxiii. 8 Ibid., 1903, i, 37. 

% Die Acetonkorper, Stuttgart, 1903, p. 38. 

10 Jour. Biol. Chem., 1908, v, 211. 11 Tbid., 1908, v, 207. 
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peroxide, and the detection of acetone in the urine thus treated by 
means of Lange’s test.” 

By boiling the preformed acetone, diacetic acid and the volatile 
fatty acids are removed from the urine; the boiling must be continued 
long enough completely to remove all of these bodies, and the urine 
after such treatment should give a negative result with Lange’s 
test. ‘This test depends upon the property of urine containing ace- 
tone to develop a purplish red color when treated with glacial acetic 
acid, a few drops of a watery solution of sodium nitroprussiate, and 
ammonia. ‘The reaction is not given with alcohol or aldehyde; 
creatinin when present in considerable amounts gives a brownish 
color, which, however, may be distinguished from the purplish red 
color of the acetone reaction. 

To the urine from which acetone, diacetic acid, and the volatile 
fatty acids have been removed, but which still retains’ its $-oxy- 
butyric acid, peroxide of hydrogen is added. By this means the 
B-oxybutyric acid, as has been shown by Dakin,” is oxidized to 
acetone. It may be noted that this cannot be a quantitative method, 
even in a rough degree, since Dakin has shown that the end-products 
of the oxidation of $-oxybutyric acid by peroxide of hydrogen con- 
sist of different substances varying in amount according to the course 
which the oxidation process takes, and is never acetone alone. 

An abbreviated outline of the chemical process involved may be 
represented by these formule: 


B-oxybutyrie acid. Diacetic acid. 
CH;—CHOH—CHz—COOH + + H:O 


Diacetic acid. Acetone. Carbon dioxide. 
CH; — CO — CH, — COOH = CH3; —CO—CHs; + COz 


In the course of a study of the acetone bodies extending over a 
number of years I have never found $-oxybutyric acid in the urine 


unless a strong Arnold’s“ reaction and a strong ferric chloride reac- 


tion (Gerhardt’s) were present. To a urine showing these reactions 
the test for 8-oxybutyric acid may be applied in the following manner: 

To 20 c.c. of the suspected urine add 20 c.c. of water and a few 
drops of acetic acid and boil until the volume is reduced to about 
10 c.c. ‘To this residue add water to the original volume (7. e., until 
it measures 20 c.c.). Put this into two test-tubes (B and C) of equal 
size, 10 c.c. in each test-tube. To one of the test-tubes (C) add one 
cubic centimeter of peroxide of hydrogen, warm gently for about 
one minute (do not boil), and then allow the fluid to cool. Add to 
each test-tube (B and C) one-half of one cubic centimeter of glacial 
acetic acid and a few drops of a freshly prepared watery solution of 
sodium nitroprussiate and mix. Overlay the solution in each test- 


12 Miinch. med. Woch., 1906, Band liii, p. 1764. 13 Jour. Biol. Chem., 1908, iv, 77. 
\™ Archives of Internal Medicine, February, 1908. 
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tube with 2 c.c. of concentrated ammonium hydroxide. Allow these to 
stand for four or five hours, and at the end of this time compare the 
two test-tubes. At the point of contact between the ammonia and 
the underlying fluid B will show no ring (or a faint brown ring if 
much creatinin is present), test-tube C, to which hydrogen peroxide 
was added, will show a purplish red contact ring if @-oxybutyric 
acid was originally present; if G-oxybutyric acid was not present, the 
two test-tubes will not differ in appearance. If the two test-tubes are 
now shaken, the difference in color will be seen throughout the fluid; 
this difference is intensified by allowing the tubes to stand for fifteen 
or twenty minutes after shaking. 

To detect slight differences in the color of the rings, the two test- 
tubes should be held side by side against a white background while 
the observer stands with his back to the light. 

The oxidation by means of hydrogen peroxide is gradual and 
reaches its maximum in about four or five hours, after which the color 
slowly fades. When a very large amount of #-oxybutyric acid is 
present the difference in the two test-tubes may become evident in a 
few minutes. It is always well to prepare the two test tubes as above 
for comparison. B will show whether all preformed acetone and 
diacetic acid have been driven off, and will also show the creatinin 
ring (if present), so that its color may be compared with the color of 
the ring in tube C. 

The test may be applied to the urine either before or after fer- 
mentation; the presence of sugar does not interfere with the reaction. 
If albumin is present it should be removed by filtration after the 
urine has been boiled. 

The method is moderately delicate and will certainly detect 
B-oxybutyric acid when present to the extent of 0.3 per cent. and 
probably less. 

The following table shows a number o urines in which the test, 
as above described, showed a positive reaction for $-oxybutyric 
acid in which the acid was quantitatively determined by Shaffer’s 
method. 


B-oxybutyric acid. 


Specimen | Levorotation Quantity in 
number. | after fermentation. 24 hours, c.c. Total | Cran 


grams. per liter. | Per cent. 


26.60 | 66 | 0.66 
11.94 | 5.2 | 0.52 
10.82 | 5.1 0.51 
5.0 | 0.50 
4.7 | 0.47 
3.1 | 0.31 
2.6 0.26 


| 
1 0.7 4050 
2 0.7 2310 
3 0.5 1800 | 
4 0.6 1800 
5 0.5 4650 
6 0.5 2550 
7 0.2 3360 
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That the test is somewhat delicate may be inferred from the fact 
that I have obtained it in a number of diabetic urines with a 
levorotation after fermentation of 0.2 and a ferric chloride reaction 
much weaker than that given by any of the above urines in which 
the oxybutyric acid was quantitatively determined. It has been my 
experience that the amount of {§-oxybutyric acid varies directly 
(although not necessarily proportionately) with the amount of 
diacetic acid present and that the ferric chloride reaction varies 
directly in intensity with the amount of diacetic acid present.” 

In a number of normal urines tested the reaction has not been 
obtained. It was also absent in a number of urines showing a weak 
ferric chloride reaction. 


THE EFFECT OF CERTAIN SO-CALLED MILK MODIFIERS 
ON THE GASTRIC DIGESTION OF INFANTS. 


By T. Woop M.D., 


FELLOW OF THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, NEW YORK. 


(From the Wards of the Babies’ Hospital, New York, and the Chemical Laboratory of 
the Rockefeller Institute for Medical Research, New York.) 


In the fall of 1907, at the instigation of Dr. L. Emmett Holt, 
investigations were undertaken at the Rockefeller Institute in 
New York, in the hope of throwing light on some of the as yet 
obscure questions of infant digestion. ‘The problem to be attacked 
was that of the digestion of milk in the infant’s stomach, and more 
particularly the exact action of the more commonly used, so-called 
“milk modifiers,’ and their influence upon digestion both in health 
and disease. 

A review of the literature of the gastric digestion of the infant’ 
shows much valuable work on its physiology and its variations 
according to age and health. It has been shown that all the physiolo- 
gical factors occurring in the adult stomach are present in the infant, 
but in weaker form. It has further been proved that the younger 
the infant, the more active the motility of the stomach, that this 
motility is greater with woman’s milk than with artificial food, and in 
health than in disease. It has been proved that the acidity of the 
gastric contents increases regularly after a meal for some time, 
but that free hydrochloric acid cannot be demonstrated for an hour 
or more after the ingestion of the food. This phenomenon has 
been shown to be due not to a lack of secretion of hydrochloric acid 
during the early stages of digestion, but to the striking power which 


15 Archives of Internal Medicine, February, 1908. 
1 Amer. Jour. Mep. Sct., 1909, cxxxvii, 674. 


CLARKE: GASTRIC DIGESTION OF INFANTS 873 


casein has to combine with or adsorb it. Heubner has found that 
to 100 c.c. of cow’s milk could be added 0.324 gram of hydrochloric 
acid before any test for the free acid could be obtained. _Woman’s 
milk will take up about one-half of that amount. It has further 
been proved that it is that hydrochloric acid which is combined 
with the protein which acts in peptic digestion, and that only, while 
the occurrence of free hydrochloric acid is merely a sign that more 
of the acid is present than is required for complete digestion of the 
protein. Opinions differ as to the occurrence of lactic and volatile 
fatty acids in the child’s stomach, while the presence of a fat-splitting 
enzyme has been both asserted and denied. Pepsin is always found 
in the infant stomach in both health and disease, and gastric digestion 
goes on to the formation of small amounts of peptones but no amino- 
acids. Rennin is always present after the first few weeks of life. 
Whether before that, or not, is a moot question. 

For many years the medical profession has been adding barley 
water and lime water to cows’ milk to increase its digestibility, and 
in more recent years sodium citrate and malt extract have been used 
extensively. There are many physicians who believe that each of 
these substances is at times of value in infant feeding, and each 
probably has his own rules by which he determines which is indicated 
in a particular case. Such knowledge, however, is largely empirical, 
as we have but little idea, or, at least, proof of what these substances 
do in the stomach and what the chemistry of their action really is. 
With the exception of some work of Einhorn twenty years ago, in 
which he investigated the motility and acidity of the gastric con- 
tents after feeding woman’s milk, cow’s milk and water, cow’s milk 
and barley water, and several artificial foods, practically nothing has 
been done along these lines. 

In these investigations, it was considered advisable first to use 
normal infants. ‘This, however, not being practical, owing to the 
difficulty of obtaining such in a hospital, children who approached 
as nearly as possible a normal state of health were selected. All 
were patients at the Babies’ Hospital in New York, and none were 
suffering from obvious digestion disturbances at the time of the 
examination. ‘To obviate, as far as possible, the error due to indivi- 
dual variations it was attempted to take each case through a complete 
series of comparative examinations. In all 122 observations were 
made on 24 such infants, varying from two to eight months of age. 

The test feedings given were of three series, designated Series I, 
II, and III. The purpose of Series I was to investigate the effect 
of the substances employed upon gastric secretion and for this pur- 
pose they.were given with water alone. The three test feedings of 
this series consisted of a 5 per cent. solution of milk sugar—as 
an inert substance—barley water, and a 5 per cent. solution of 
lime water. In Series II, the substance was added to a mixture 


of cow’s milk and water, equal parts. In this series was included 
VOL. 137, No. 6.—JUNE, 1909. 29 
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woman’s milk undiluted. It therefore embraced woman’s milk, 
cow’s milk and water, cow’s milk and barley water, equal parts, 
cow’s milk and water with 5 per cent. lime water, and cow’s milk 
and water with 1 grain of sodium citrate to the ounce. . In Series III, 
experiments were made with cow’s milk in the dilution of one part in 
four, and lime water, barley water and sodium citrate were investigated. 
In nearly all the cases, the test feeding was given the first thing in 
the morning, six to eight hours after the preceding nourishment. 
In a few only was the stomach washed a half-hour before the feeding. 
Owing to the various times which the child took in ingesting the 
meal, it was deemed more reliable to take the time from the minute 
at which the feeding was finished rather than from that of its begin- 
ning. ‘This was done in every case. 

On account of the difficulty sometimes encountered in removing 
the stomach contents of young infants by the ordinary method of 
stomach tube and funnel, and the necessity of working as rapiddly 
as possible, a special apparatus was constructed for this purpose 
(see illustration). ‘This consists of a graduated glass reservoir hold- 
ing 500 c.c. of water, attached by a clamp to aniron upright so that 
it stands about two feet above the table. From the outlet, two to 
three feet of soft rubber tubing leads to a T-tube of large caliber. 
Just above theT-tube is a pinch cock (a). Over one arm of the T-tube 
is drawn the stomach tube, a soft rectal tube either 22 or 23 French 
(b). From the second arm of the T-tube runs a stiff tubing (c) to 
a bottle on the floor (d). The bottle fits into a wooden stand to 
keep it in an upright position and is supplied with a tightly fitting 
rubber stopper, through which protrude two glass tubes. ‘The 
tubing (c) from the T-tube fits tightly over one, while from the 
second extends about four feet of similar stiff tubing (e). This last 
is held in the mouth of the operator and is used to apply gentle 
suction when for any reason the stomach contents do not siphon 
quickly. The bottle is detachable and is used as a specimen bottle. 

In the investigation under consideration, the contents were 
removed without washing. ‘The rubber stopper was then transferred 
to a second specimen bottle and, when desired, the stomach washed 
by alternately opening and closing the pinch cock at the same time 
with the fingers pinching and opening the tube (c) from the T-tube 
to the specimen bottles. This wash water was not used for investi- 
gation, and the lavage was performed merely to make it certain that 
most of the stomach contents had been obtained, or for therapeutic 

_ purposes. It was surprising to see how large a stomach tube a 
young infant could be made to swallow if held in an upright position 
in the nurse’s arms, if no attempt was made to pass the pharynx 
until the child took a deep inspiration. The tube was passed with 
great ease and apparently with a minimum of discomfort. Most of 
the children, after having overcome the initial fright, and having 
become slightly used to the procedure, made very little effort to cry 
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and some seemed quite content to suck on the tube. Though some 
of the babies failed to gain weight during the period of investigation 
—possibly due to the frequent changes in the foods used—no serious 
or injurious results followed the procedure. 

The specimens were taken at once to the chemical laboratories 
of the Rockefeller Institute and under the supervision of Dr. P. A. 


Apparatus used to evacuate the stomach. (For description see the text.) 


Levene, submitted to the following examinations: The quantity 
was carefully measured in order that by this means a rough estimate 
of the gastric motility might be obtained (A)’. The inaccuracy of 
drawing exact conclusions owing to the varying consistency of the 
milk curd and the uncertainty of complete evacuation is thoroughly 
appreciated. ‘The acidity was estimated by titration with 7; NaOH, 


2 Letters in parentheses refer to the columns in the tables in which the results are recorded. 
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phenol-phthalein as an indicator (B). The hydrochloric acid in a 
free state was tested qualitatively with Congo red paper and quanti- 
tatively by titration against dimethylamidoazobenzol. The specimen 
used for the estimation of acidity, usually 5 c.c., after being neutral- 
ized was transferred to a platinum dish and evaporated over the 
steam bath to dryness. It was then carefully carbonized over a 
free flame, and the residue washed into a porcelain dish. In this, 
the chlorides were estimated by the method of Volhard. This 
result was calculated as parts per mille and recorded as “total 
chlorides” (C). A second portion of the contents was evaporated 
without the addition of NaOH, carbonized, and the chlorides esti- 
mated by the same method. This constituted the inorganic or 
fixed chlorides (D). The difference between the total chlorides 
and the sum of the fixed chlorides and free hydrochloric acid, shows 
the amount of chlorides which have gone into chemical combination 
with the milk proteins and are recorded as “organically bound 
chlorides” (E). It is this last item which is of importance in estimat- 
ing the digestive capacity of various stomach contents when proteins 
are in the stomach. It has been shown by various authors that it 
is the combined chlorides only which act in peptic digestion, and 
that free hydrochloric acid in the stomach is merely a sign that 
more acid has been secreted than is required for complete digestion. 
The inorganic or fixed chlorides are, of course, inert. Acidity, 
fixed chlorides, and total chlorides will vary markedly with the 
food taken into the stomach, whereas the combined chlorides 
designate the exact amount which is being put to practical use. 
Tests were made in a number of cases for lactic acid, but as it was 
found in no case examined the proceeding was discontinued. 
The method of estimating the digestive power of the gastric con- 
tents varied according to whether there were protein substances in 
the test meal or not. In Series I in which the “modifier’”’ was given 
in water, without milk, the method was as follows: To each of the 
three portions of 5 c.c. of the contents was added 2 c.c. of fresh 
cow’s milk. Portion A was untreated. To portion B was added 
ty HCl until the casein had become saturated with the acid, as 
shown by the test for free acid with Congo red paper. Portion C 
was boiled before the milk was added, and then acidified in the 
same way as D. ‘To each portion was added 1 c.c. of toluol. For 
A and B 25 c.c. measuring flasks were used; C requiring boiling, 
was placed in a small Erlenmeyer flask. All these portions were 
then placed in the incubator at body temperature for twenty-four 
hours. At the end of this time C was washed into a 25 c.c. measur- 
ing flask, by means of a saturated solution of zinc sulphate in five 
per cent. H,SO,. Enough solid zinc sulphate was added to each 
flask to saturate the solution, and the contents then raised in volume 
to 25 c.c. by adding the saturated zinc sulphate solution. ‘The 
flasks were then placed in the ice box for twenty-four hours more. 
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This latter proceeding was to insure a constant temperature at 
which the coagulation took place regardless of the season. At the 
end of the twenty-four hours the specimens were filtered through 
folded filter papers. ‘The amount of N in 10 c.c. of the filtrate 
was determined by the Kjeldahl process. The amount of nitrogen 
calculated for the 25 c.c. is designated as “peptone nitrogen.” 
The amount of N in the filtrate of portion C (I) that portion which 
was boiled previous to the addition of the milk shows the amount 
of peptone and residual N in the given amount of contents and 
milk, and is used as a control, the amount being subtracted from 
the amount of N in the filtrates of A and B. 

- The amount of N, theretore, in the filtrate of A after the deduction 
of C gives the absolute amount of N in the form of peptones which 
were produced by the action of 5 c.c. of the stomach contents upon 
2 c.c. of milk in twenty-four hours (J), whereas the N in the filtrate 
of B, similarly corrected by the deduction of C, gives the amount 
of peptone formation in twenty-four hours when the amount of acid 
is practically the same in all cases—in other words, an estimate: of 
the amount, or at least actively, of the pepsin itself (K). 

In Series II and III in which milk was given in the test meal the 
procedure was somewhat different. ‘The contents were thoroughly 
mixed and then three equal parts measured out: when possible 
15 c.c. in each part, when lack of material prevented, 10 c.c. One 
portion A was saturated at once with ZnSO, and the volume raised 
to 25 c.c. by the saturated ZnSO, solution. The second portion B 
was placed in the incubator with toluol for twenty-four hours and 
then saturated with ZnSO,, while the third portion C was acidified 
with 75 HCl until the free acid showed a reaction to Congo paper, 
and then treated in the same manner as B. All three portions on 
being saturated with ZnSO, were placed in the ice box for twenty- 
four hours and then treated in a similar manner to the specimen in 
Series I. The amount of N in the filtrate of portion A represents 
the peptones and residual N in the stomach at the end of an hour 
(G). This is, however, but a very rough estimate of the gastric 
digestion which has taken place, as it is open to variations due to 
the amount of peptone in the food and to the much greater variation 
dependent upon absorbtion and motility. The difference, however, 
between the amount of peptone at the end of the hour and that of 
the twenty-four hours more.in the thermostat, while not designating 
the digestion which has taken place, in the stomach may be used as 
an indication of the digestive power of the gastric juice at the time of 
its removal and is designated as “increase in peptone nitrogen” (J). 
The difference between the peptone N of C and A by eliminating 
variations in acidity similarly estimates the activity of the pepsin in 
the stomach at the end of the hour (K). 

Lastly to each of three small test tubes was added 1 c.c. of gastric 
contents, in Series I unfiltered, in Series II and III filtered. Tube 
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I was untreated (L); II was acidfied with HCl until it showed bright 
red with dimethylamidoazobenzol (M); and III was boiled and 
acidfied (N). ‘The digestive power of these were then tested by the 
method of Mette, the digestion being estimated after twenty-four 
hours at body temperature. 

These results were of use not only to confirm the previous findings 
but to show the presence or absence of “free pepsin,” that is, pepsin 
not combined with the protein. The absence in every case of 
albumen digestion in the specimen which had been boiled and 
acidfied (N) precluded the action of the acid in causing the digestion 
while the addition of toluol precluded bacteria. 

Specimens of the test feedings as given to the patient were also 
examined for peptone N (Q), and total chlorides (P). 

Resutts. ‘The results of these investigations are incorporated 
in tables of averages. 


TaBLeE I.—Normal infants. Investigation of lactose, lime water, and barley water 
administered in water, without milk. The specimen was removed from the 
stomach thirty minutes after the end of the feeding. 
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| Mette’s tube tests; untreated contents | 


| 
| | } 
| 
| 
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24 hours in the 


boiled contents 


untreated contents 


en after 24 hours in the 
acidified contents 
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| Free hydrochloric acid 

| Peptone nitrogen after 
Mette’s tube tests; 
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| Peptone nitrog 
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. Mgr. 
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A 
| 
5% lactose solution 37 0.23 0.40,0.24.0.16: 2.3 0.8 3.8 0.32'2.79 
Lime water, 5 parts 36 0.31 0.61/0.41 0.20 3.1 1.9 3.4/1.07\3.46 0 


water, 95 parts } 
Barley water 12 50 0.340.82/0.690.13 2.6) 1.3 4.1 0.35)3.00; 


Healthy Infants. Examining first Series I (Table 1), in which 
the substance to be investigated was given with water only, 
the following facts will be noted: Using the sugar and water as 
a control, it is seen (A) that the amount of material obtained was 
smallest after sugar and water and lime-water, and larger after 
barley water. ‘The total acidity (B) is higher after both lime water 
and barley water than after a plain milk sugar solution; the total 
chlorides (C) are higher after lime water than after sugar and highest 
of all after barley water; while the fixed or inorganic chlorides (D) 
vary in about the same ratio, leaving, however, most free HCl (F) 
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after lime water and least after barley water. From these results, 
it would appear that any increase in chlorides following the ad- 
ministration of barley water is due to the extra salt given in the 
food, while when the lime water is used, an absolute increase of 
hydrochloric acid secretion results. 

Examining now the digestive power of the gastric juice, it will be 
seen (J) that 5 c.c. of the stomach contents was able to produce in 
twenty-four hours from 2 c.c. of cow’s milk very little peptone after 
sugar, more after barley water, and most after lime water, while the 
next column, that in which the acidity was equalized to demonstrate 
the relative amount of pepsin (K), the variations are much less in 
proportion, but show, if anything, the greatest amount of pepsin 
after barley water. ‘The Mette’s tube experiment, when unacidified 
(L), confirms the relative digestive powers of the different contents 
(J), while the next column (M), the Mette’s tube acidified, tends 
to show again that the amount of pepsin varies but slightly. 

In Series II (Table IT), that in which woman’s milk undiluted and 
equal parts of milk and water were given in the test feeding, the 
amount obtained (A) after feeding woman’s milk is distinctly higher 
than after the other feedings, which here include sodium citrate, 
one grain to the ounce. ‘The total acidity (B) is practically the same 
in all cases though somewhat higher after each of the three “ modi- 
fiers” than after the plain milk. ‘The total chlorides (C) are again 
higher after barley water and lime water, but slightly lower after 
sodium citrate than after the plain milk. A marked variation 
appears in the fixed chlorides (D). Taking the milk and water as a 
standard, the fixed chlorides, after a feeding including lime water, 
barley water, and sodium citrate are distinctly raised. ‘The increase 
after barley water is again explainable by the larger amount in the 
food (P), the other three feedings showing practically the same salt 
contents. ‘The low total chlorides and fixed chlorides after woman’s 
milk are also explicable from the smaller amount found in the food. 
There being in no case free HCl (F) found in these rich milk diets, 
the difference between the total and fixed chlorides was the active 
organically bound chlorides (E). This shows that, though after 
lime water a certain amount of the hydrochloric acid was converted 
into calcium chloride and rendered inert, nevertheless a sufficient 
excess of the acid was secreted to raise that organically combined 
with the casein to the normal and to fulfill the demands of digestion. 
After barley water, though the excess of chlorides was due in a 
large part to that given in the food, a slight increase of combined 
chlorides is shown. After sodium citrate, the sodium bound the | 
greater part of the HCl, while no stimulation to a further increase | 
was offered, thus leaving a minimum of acid to act in digestion. 
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A study of the amount of peptone N found in the stomach at 
the end of the hour (G) shows, with the exception of woman’s milk, 
whose high content is due to the large amount of residual nitrogen 
in the food (Q), approximately similar results, with the lime water 
slightly the highest, and sodium citrate a shade low. The increase 
of peptone N during twenty-four hours in the incubator (J) shows 
that the digestive power following milk and water, lime water, 
barley water, and sodium citrate is about equal. The increase of 
peptone N after acidification with HCl and twenty-four hours 
in the thermostat (K) shows practically similar amounts of pepsin 
following cow’s milk and water and cow’s milk and barley water, 
whereas after sodium citrate and lime water it is a trace lower. 
This low figure after lime water is difficult to explain as it is at 
variance with all the other results. The amount of free pepsin, 
as shown by the Mette’s tubes, is practically the same in all except 
woman’s milk and barley water, which are low. 


TasBLe III.—Normal cases. Investigation of lactose, barley water, and sodium 
citrate, administered in cow’s milk, 1 part, water, 3 parts, Time in the 
stomach, ay minutes vr the end of the feeding. 


moved from stomach | 
rganically bound chlo-| 
acidified contents 


| Free hydrochioric acid | 
Mette’s tube tests; un- | 
treated contents 
Mette’s tube tests; 
boiled contents 
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= 
3 
3 
| & 


| Number of cases 
Total chlorides 
| Mette’s tube tests; 


wee | Total acidity 


t= Fixed chlorides 
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ooo 


Cow’s milk, 25% in water | 7 | 1 | 0.64 
Cow’s milk, 25% in water, | 7 | O. 1.2 0.60 
1 
1 


5% lime water | 
Cow’s milk, 25% in barley | 8 | 23 | 1.13 | 0.84 0.13 
| 
| 1.09 | 0.92 | 0.18 | 0.00 


water 
Cow’s milk, 25% in water, | 5 | 21 | 0.71 | 
sodium citrate, 0.2% } 


The third series of experiments as shown in Table III, that in 
which the substances under investigation were given with one part 
of milk in four, tend partially to confirm the findings of Series I 
and II. Lime water and barley water increase the total acidity 
(B), while the amount of free HCI (F) is too minute for consideration, 
though it should be noted that sodium citrate is the only substance 
used in this series, after which no free HCl was demonstrated in 
the gastric contents. ‘The total chlorides (C) are highest after barley 
water and lowest after sodium citrate, while the fixed chlorides are 
highest after sodium citrate, leaving again an equality of combined 
chlorides (E) after milk and water and lime water and barley, with 


c.c. Mm. mm. 
A E F M | N 
0.65 | 0.04 2.66 | 0 
0.64 | 0.03 2.50 | 0 
2.86 | 0 
2.55 0 
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a great decrease after sodium citrate. The figures demonstrating 
peptic digestion in this series are not very trustworthy, as the small 
amount of stomach contents usually obtained precluded thorough 
investigation of this point, and they are therefore omitted. 

It would be inadvisable to attempt to draw definite conclusions 
from these series of experiments owing to the well known fallacies 
of averages in physiological work. A few facts, however, seem to 
be sufficiently suggestive to warrant their mention. It would appear, 
from the fact that in every case the addition of acid to the contents 
caused a greater increase of peptone formation than in the specimens 
in which the acid was not used, that when a deficiency of protein 
digestive power exists, it is due to a lack of acid rather than any want 
of pepsin. ‘There is always more than enough pepsin in proportion 
to the amount of acid. As to the effects of the various substances 
investigated, it would appear that barley water has but slight, if 
any, effect upon HCl secretions. Lime water although usually 
given with the idea of reducing the acidity of the stomach may have 
quite the opposite result. Though a portion of the HCl found in 
the stomach is neutralized by the lime, the alkali stimulates to an 
increased secretion of HCl which may raise the acidity even higher 
than that obtained with milk alone. Sodium citrate, on the other 
hand, would appear to act in quite the opposite manner for, though 
preventing coarse curds, it converts most of the HCl into sodium 
chloride, liberating citric acid—a substance considered of little 
value in digestion—and does not stimulate further secretion of HCl. 
It would thus appear to weaken the protein digestive power of the 
gastric juice by using up its hydrochloric acid. 

PaTHOLoGIcAL Cases. Having learned these facts concerning the 
physiology of the infant stomach and the effect of lime water, barley 
water, and sodium citrate upon the gastric secretion in health, it 
seemed advisable to undertake investigations upon cases suffering 
from digestive and nutritional disorders, in order to learn to what 
extent their gastric secretion varied from the normal and if possible 
to ascertain whether these various substances acted upon the diseased 
stomach in the same manner as upon the healthy organ. For this 
purpose two classes of cases were examined—marasmus cases with- 
out vomiting, and persistent chronic vomiting cases. Of the first 
class 14 cases were studied and 35 examinations were made, while 
of the chronic vomiting cases, 10 infants were used and 30 meals 
extracted. In these cases the test feeding given consisted of lactose, 
barley water, or lime water, given in water only, in the same con- 
centration as was used with the healthy infants. 
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(Compiled from Tables I, IV, and VI).—Table showing the differences 


between the gastric contents of the various classes of infants studied, 


test feedings consisting of a 5% solution of lactose in water, The stomach 
The marasmus cases (Table IV) show very slight variation from 


contents were removed thirty menutes after the end of the feeding. 


water, administered in water without milk. 
minutes after the end of the feeding. 


water, 95 parts 


Barley water 


ing cases 


ing cases 


Hyperacidity vomit- 
the normal infants (Table V). 


Normal cases 
Marasmus cases . 
Hypoacidity vomit- 


TaBLe IV.—Marasmus cases. 


5% lactose solution 
Lime water, 5 parts; 
TABLE V. 
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(the stomach was here evacuated thirty minutes after the child had 
finished its feeding) was slightly less than in the normal, whereas the 
total acidity and free HCl were practically equal in the two series. 
The increase chloride secretion following the administration of lime 
water shows quite as well in these cases as in the healthy children. 
It is of interest to note that the peptic activity in these cases is not 
reduced, appearing to be even a little greater than in the normal 
infants. 


TaBLE VI.—Chronic vomiting cases. Investigation of the gastric contents in the 
two classes of this condition, and the effect of lactose, lime water, and barley 
water uponthem, Time in stomach, anieinct minutes neal the end of the feeding 
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In the chronic vomiting cases (Table V1), of which ten were 
studied, it was early seen that they naturally fell into two classes. 
In four of them the acid contents was distinctly subnormal and in 
the other six it was exceptionally high. In the hypoacidity vomiting 
cases the total acidity (B) was very slight and free HCl (F) either 
absent or present only in minute traces. These cases responded 
slightly to the administration of lime water, as is shown by the higher 
total chloride content of the stomach, but not sufficiently to neutralize 
the lime, and the free HCl was present in a trace only in one case. 
The peptone-forming power of the untreated stomach contents was 
somewhat low, while the action on the Mette’s tubes was practically 
nil (L.). That the failure of digestive power was due to a lack of acid, 
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and not to any deficiency of pepsin is shown by the strong action in 
the Mette’s tubes after acidification of the specimens (M). 

In the hyperacidity vomiting cases (Table VI) the total acidity 
(B) and free HCl (F) were distinctly high after all the test diets, the 
total chlorides and fixed chlorides varying in the same ratio as in 
the normal. ‘The peptone formation from milk was also distinctly 
above normal (J) as was the Mette’s tube estimations. The lack of an 
increase of digestive power of the acidified specimen, with the single 
exception of the milk sugar specimens, shows that this increase of 
proteolysis is again due to an increased acidity and not to any increase 
of pepsin. 

Finally to learn whether these effects of the salts used in infant 
feeding occurred in all cases, a short series of experiments were 
made in which 18 unselected infants, the entire content of a ward, 
were examined for the acidity and chlorides (Table VII). In these 
cases the test feeding consisted of two parts of cow’s milk and one 
part of water, and the substances used were lime water, 5 per cent., 
sodium citrate 0.2 per cent., and potassium carbonate 0.1 per cent., 
with sufficient lactose to make the carbohydrates 6 per cent. The 
meals were extracted one hour after the child received the bottle, 
in this respect differing from the other experiments. In this series 
the effect of lime water shown in the other experiments is not evi- 
dent, but that of sodium citrate is fully confirmed by the increase of 
the fixed chlorides and consequent reduction in the organically 
combined chlorine. The potassium carbonate also increased the 
fixed chlorides and reduced the organic chlorine, but not so mark- 


edly as did the citrate. There was no increased stimulation of 
HCl by this salt. 


TaBLEe VII.—Unselected ill infants. Investigation of sodium citrate, lime water, 
and potassium carbonate administered in a mixture consisting of cow’s milk, 
1 part, water, 2 parts, and lactose sufficient to make 6%. (1.40-6-1.30.) 


| Number of cases 
| Amount of material re- 
moved from stomach 
Total chlorides 
Fixed chlorides 
Organically bound 
chlorides 


Total acidity 
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| Free hydrochloric acid 
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Cow’s milk and water. . . | 


Cow’s milk and water; 5% lime | 
water solution 

Cows milk and water; sodium | 
citrate 0.2% | 

Cow’s milk and water; potas- 
sium carbonate 0.1% 
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460.85 (0.98 | (0.29 | 0.69 
17 | 51 | 0.78 | 0.94 | 0.24 | 0.68 
13 | 44 | 0.85 | 0.91 | 0.65 | 0.26 
15 | 52 | 0.64 | 0.97 | 0.44 | 0.52 
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Review oF Resutts. While fully appreciating the danger of 
drawing definite conclusions from the results of physiological investi- 
gations when these results are based on averages of the findings, 
a review of the above tables would seem to suggest at least certain 
facts. ‘The motility of the stomach appears to be in inverse pro- 
portion to the concentration of the milk in the solution. The greater 
the dilution the more rapidly the organ empties itself. Lime water 
itself appears not to act, as is generally accepted in practical pedia- 
trics, by reducing the acidity of the child’s stomach. While un- 
questionably neutralizing a portion of the hydrochloric acid, the 
alkali stimulates in a further secretion of gastric juice. This raises 
the amount available in the form of free acid or organically bound 
chlorine at least to the amount normally occurring when the lime 
water is not added, and may cause a distinct over-stimulation of the 
gastric glands sufficient to produce a slight relative hyperchlorhydria. 
The effect of barley water in the stomach appears, at least from the 
purely chemical viewpoint, to be very slight, neither stimulating 
nor retarding gastric secretion. The action of sodium citrate, 
however, is quite definite. It acts similarly to the alkalies in con- 
verting a large portion of the hydrochloric acid into sodium chloride, 
while at the same time it does not stimulate to a further secretion of 
acid. In this way it reduces decidedly the amount of hydrochloric 
acid in the stomach. How potent a factor this may be in the well 
known action of this salt in preventing the formation of curd in the 
infant stomach is an open question. It has been shown by several 
observers that in the young infant the amount of rennin is very 
slight and it is possible that most of the clotting is due rather to 
the action of the acid in the stomach than to the ferment.* 


3 That sodium citrate does act in inhibiting acid clotting is shown by the following simple 
experiment: Into each of eight Erlenmeyer flasks was placed 5 c.c. of fresh cow’s milk and 
varying amounts of n/10 sodium citrate solution. After sufficient distilled water had been 
added to make the volume of fluid the same in all the flasks the solutions were titrated with 
n/10 HCl until clotting occurred. From the accompanying table it will be seen that each 
increase in the sodium citrate in the milk required a proportional increase of the HCl to 
produce the clot. 


| | | | Increase in the quan- 


n/10 sodium Amount of n/10 tity of HCl required 
Flask | citrate added Distilled HCl required for | for each increase of 
Cow’s milk to milk water added clotting 1 c.c. sodium citrate 
| c.c. c.c. c.c. c.c. 
5 0 7 2.0 
2 | 5 1 6 2.3 0.3 
ei 2 5 2.6 0.3 
e 1 5 | 3 4 2.85 0.25 
5 | 5 4 3 3.2 0.3 
6 | 5 | 5 2 3.45 0.25 
7 | 5 | 6 1 4.00 0.55 
8 5 7 0 4.30 0.3 


An examination of the individual cases treated with milk mixtures containing sodium 
citrate showed that in those cases in which the acidity of the stomach was low practically 
all the hydrochloric acid was converted into sodium chloride, while in those of high acidity 
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Protein digestion in the stomach of the young infant would appear 
to be very slight and such as does occur to be in fairly direct pro- 
portion to the amount of acid present. 

PRACTICAL APPLICATION. A practical application of these results 
is suggested in connection with the class of infants who vomit per- 
sistently from birth. “According to these results these cases, while 
showing no especial clinical differences, may be divided into two 
fairly definite groups according to the acidity of their gastric contents. 
If the hyperacidity found in the majority of these cases is the chief 
cause of their vomiting the fact of the excess of acid and its degree 
should be known in order that the treatment may have a rational 
basis. ‘The administration and removal of a test feeding in a young 
infant is a simple procedure, the greatest difficulty being the finding 
of the most appropriate substance to be used. A simple five per 
cent. solution of lactose in water has shown the most striking differ- 
ences between the acid content of the stomach of individual infants 
and appears to be the most suitable feeding to test the gastric con- 
tents. It might, however, be well to follow this test after a day by 
a second examination in which a mixture of cow’s milk, one part to 
water two parts is used. By this means the stomach both in com- 
parative rest and during active digestion may be studied and the 
amount of acid actually secreted, owing to the stimulation of the 
milk, determined. It seems probable that the results of such find- 
ings will give some important indication for treatment. When the 
acidity is low, a weak alkali to stimulate acid secretion or possibly 
a few drops of dilute hydrochloric acid will be indicated, whereas 
if an oversecretion of hydrochloric acid is found, either a higher 
protein meal, thereby binding more of the acid, or sodium citrate 
to convert the hydrochloric acid into sodium chloride may be found 
effective. ‘The accurate knowledge of the degree of acidity may be 
of especial value in cases of congenital pyloric stenosis or pyloro- 
spasm. In the one case we have had the opportunity to examine, 
the gastric acidity was exceptionally high. ‘This agrees with the 
findings of Knoepfelmacher, Engel, and others. If, as seems prob- 
able, the pylorospasm is due to the hyperacidity, an accurate knowl- 
edge of its degree must be of no little value in treatment. 

Summary. 1. The motility of the infant stomach varies inversely 
to the concentration of the food. ‘The more dilute the food the 
more frequently may the feedings be given. 

2. Lime water does not reduce the acidity of the gastric contents, 
the neutralizing of a portion of the acid being overcome by an 


the amount of the fixed chlorides was increased by a fairly definite amount, namely 0.043 
per cent. A calculation of the amount of hydrochloric acid which should theoretically com- 
bine with 0.2 per cent. sodium citrate shows that one would expect 0.061 per cent. Allowing 
for the increased dilution from the gastric juice it would seem that the 0.043 would approach 
rather nearly the theoretical amount and that, therefore, the combination of HCl with sodium 
citrate in the stomach closely follows chemical laws. 
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increased stimulation of hydrochloric acid by the gastric glands. 
This may even increase the amount of acid available for digestion. 

3. Sodium citrate acts on the acid in the stomach converting it 
into sodium chloride and thus markedly reduces the “available 
hydrochloric acid.” 

4. Barley water seems to have no constant effect upon the chemis- 
try of gastric digestion in the infant. 

5. The type of infants who vomit persistently may be divided 
into two classes, hypoacidity and hyperacidity. 

6. Test feedings should be given to this type of infants to deter- 
mine to which class they belong. 

7. A five per cent. milk sugar solution seems to be the most 
satisfactory feeding to determine fine differences in the gastric 
contents. ‘This may be followed by a mixture of milk one part, 
water two parts, to determine to what extent the gastric glands are 
capable of responding to stimuli. For the lactose solution thirty 
minutes is the most satisfactory time to allow the feeding to remain 
in the stomach; for the milk mixture sixty minutes. 

8. On purely theoretical grounds it would appear that when the 
acidity is low either small doses of alkalies or of hydrychloric acid 
are indicated while in hyperacidity sodium citrate holds out the 
best hope of benefit. 

9. Protein digestion in the infant’s stomach is slight and is pro- 
portional to the amount of hydrochloric acid in the organ. 

I desire to express my thanks to Dr. L. Emmett Holt for the 
inspiration and the many valuable clinical suggestions given during 
the course of this work; to Dr. P. A. Levene for his aid in directing 
and overseeing the chemical side of the problem; and to Dr. 
Hemenway, resident physician, her assistants, and the nurses of 
the Babies’ Hospital for their coéperation and kind assistance. 


BOILS: A NOTE ON THEIR TREATMENT.’ 


By GrorGce THomas Jackson, M.D., 


PROFESSOR OF DERMATOLOGY IN THE COLLEGE OF PHYSICIANS AND SURGEONS, 
COLUMBIA UNIVERSITY, NEW YORK. 


Nor long ago ringworm was regarded as a constitutional disease, 
and rules were given as to the general treatment of the patient in 
order to effect a cure. This ancient tradition still lingers, in so far 
as some doctors still insist that ringworm of the scalp is more obsti- 
nate in strumous than in other patients, and in them constitutional 


1 Read at a meeting of the Alumni Association of the City (Charity) Hospital, New 
York, January 13, 1909. 
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treatment is important, if not essential, for its cure. There is no 
doubt that ringworm is a purely local infection by some form of 
the trichophyton, and has nothing whatever to do with constitutional 
states. As the trichophyton is a vegetable fungus, it will grow better 
in some soils than in others, and so some people are more susceptible 
than others to infection by it. What the peculiar condition of the 
soil is we do not know. We do know that at the age of puberty 
some change takes place in the scalp that renders it no longer a 
proper soil for the growth of the trichophyton, and a ringworm 
that has long been on the scalp disappears even without treatment. 
We also know that ringworm is practically never seen on the scalp 
of an adult. 

Boils, likewise, have nothing to do with constitutional states, but 
are due to local infection with staphylococci. We see them breaking 
out as small epidemics at times. Some rowing crew composed of 
young men in superb physical condition develops such an epidemic. 
One of their number contracts a boil on his hand, and others of 
them get boils from handling the oars. Surely here is no vice of 
constitution, but a pure infection. Boils are most often seen on 
the back of the neck. Surely there is no constitutional condition 
conceivable that would cause them to limit themselves to that region. 
They appear there simply because the back of the neck is subject 
to slight traumatism, as from the rubbing of a rough collar or a 
collar button, and this gives the chance for the pus organisms to 
find entrance into the skin. Boils are frequently seen in diabetes, 
in which there is a grave constitutional disorder. But they are seen 
frequently also in scabies, in which there is no question of a constitu- 
tional disorder. In both instances their presence is due to the slight 
traumatisms of the skin caused by the scratching to relieve the itch- 
ing, and the consequent opportunity for the entrance of the pus 
organisms. 

It need not surprise us that boils are as frequent as they are. 
The surprise is that they are not more frequent than they are, the 
special fungus being so common that it is often found on damp 
cloths hung up in a room. ‘The only explanation of their com- 
parative infrequency is that, as in ringworm of the scalp, there is 
some peculiarity of the tissues of some individuals that makes them 
more susceptible to infection, while the majority of individuals are 
protected by an absence of such peculiarity. 

Perhaps it may be asked: ‘‘ How about crops of boils of which 
we hear so much?” Crops of boils are due most always to bad 
treatment of the first boil. When a boil developed from the infection 
of a skin follicle, the old and classic method was, and is, to poultice 
the boil, and when it came to a head, or “pointed,” to open it with 
a crucial incision, squeeze out the pus, and replace the poultice. 
When we consider that a boil is due to a vegetable fungus somewhat 
like the yeast plant, how could we do better to cause it to grow 
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luxuriantly than to supply it with heat and moisture? And if we 
desired to produce a crop of boils, how could we do better than to 
smear the warm, moist surface with a pure culture of the fungus, 
as we do when we squeeze the pus over the surface of the skin after 
opening the boil? 

Again, we meet with cases in which boils appear on different parts 
of the body. ‘This condition is called furunculosis. It does not 
mean that there is any constitutional infection, but simply a trans- 
ference of the common infection from one part to another by the 
fingers, or something else, in a person who is susceptible to the in- 
fection. It is true that this form of boils occurs at times in persons 
who are in poor general health, who on that account have their 
resistance to infection lowered. But still the sole cause of the boils 
is the local infection. 

For a quarter of a century I have treated all boils, no matter 
where located, according to the method taught me by my friend 
Dr. George H. Fox. Scores of such cases have been treated 
by me both in public and private practice with uniform success. 
Though I have gone over the literature of the subject, I have 
found no mention of the method. As it is simple, safe, and effec- 
tive, no excuse is necessary for making it the subject of this com- 
munication. 

For the treatment of boils all that is necessary is a small piece of 
stick sharpened to a fine point, a little absorbent cotton, a 95 per cent. 
solution of carbolic acid, and a 5 or 10 per cent. ointment of salicylic 
acid. As soon as the boil has pointed, and it has usually done so 
when the patient comes to us, a small bit of the cotton is wound about 
the pointed stick, dipped in the carbolic acfd, and bored into the 
softened point of the boil. ‘This gives a chance for the pus to escape 
and thoroughly disinfects the cavity of the boil. ‘The boil is not to 
be squeezed. ‘The surface of the skin in the neighborhood of the 
boil is then washed over with peroxide of hydrogen, or a solution 
of bichloride of mercury, 1 in 1000, and the salicylic acid ointment 
spread on old washed cotton or linen cloth, or several thicknesses of 
gauze, laid over the boil and the adjacent region. ‘That is the end 
of that boil, as a rule. If it is a very large boil, the operation may 
have to be repeated the next day. ‘The ointment is to be kept con- 
stantly on the affected part for a week. Of course, a few new boils 
may appear for a few days in the region, the result of the infection 
of the skin follicles before this treatment was instituted. ‘They are 
to be treated in the same way, and a cure will soon be attained. 

If a patient comes to us before the boil has pointed it may be 
aborted by injecting into it a drop or two of a 5 to 10 per cent. solu- 
tion of carbolic acid, or touching its top with 95 per cent. carbolic 
acid, while the above-mentioned salicylic acid ointment. is used as 
a dressing. 
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There is no question that warm poulticing will relieve the pain 
of a boil, because it relieves tension of the skin. If such a dressing 
is thought to be necessary there is no harm in using compresses of 
hot boric acid solution. It is not necessary if the boil is punctured 
with pure carbolic acid, because the acid produces anesthesia in a 
few moments. Many times have I seen patients who have been 
kept awake for nights by the throbbing pain of the boil, go home 
and sleep quietly after the carbolic acid has been used. 

As cases illustrative of the results of the treatment here advocated 
I would cite the following: 

CasE I.—Man, aged forty years. ‘Ten days before I saw him 
a boil appeared. He had poulticed it, and a second boil had formed. 
I injected three drops of 10 per cent. solution of carbolic acid into 
the new boil, and bored into the old one with pure carbolic acid. 
Over all a 10 per cent. ointment of carbolic acid was placed. Prompt 
and complete recovery. 

Case II.—Girl, aged nine years. She had a boil the size of a 
small cherry over her right eye. It was swabbed out with pure 
carbolic acid and covered with a 5 per cent. ointment of salicylic 
acid. Prompt and complete recovery. 

Case III.—Woman, aged sixty years, For about three years 
she had had a succession of boils about her head and neck. The 
above treatment was used. She made a prompt and complete 
recovery, and had no new boils for eight months, when I lost track 
of her. 

Case IV.—Man, aged forty years. He had had a series of boils 
for four months. After they had been treated as above he made 
a prompt and complete recovery. 

Case V.—Man, aged eighteen years. He had his first attack 
of boils one year before he came to me. It lasted under the old 
method of treatment for three or four months. Three weeks before 
he came to me the boils had begun to appear. Under the above 
treatment he promptly recovered. 

Case VI.—Man, aged forty-eight years. He had had a boil on 
the end of his nose for three weeks, which had been lanced. One 
application of the carbolic acid followed by the salicylic acid ointment 
ended the trouble in a few days. 

Case VII.—Man, aged thirty-seven years. He had had a series 
of boils on the back of his neck and hands for fifteen months. He 
had them lanced, dressed with bichloride solution, poulticed, and 
had taken yeast and many kinds of medicine from many physicians. 
When I told him he would be well in three or four weeks without 
taking any medicine, he laughed at me. In two weeks all the boils 
had disappeared. One month afterward one small one came, which 
also became well under one application of the acid. Nine months 
after, he came to me at my request and reported that he had had no 
more boils. 
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It will be noted that in all these cases not one drop of medicine 
was given by the mouth. I commend this treatment, asking that it 
be tried, and being sure that one will be convinced of its efficacy. It 
has one not small advantage over the usual surgical plan of incision, 
which is that it leaves a hardly appreciable scar. ‘Thus, the patient 
escapes bearing a cross on the back of his neck for the rest of his 
life and advertising the fact that he once had a boil. 

Opsonins and vaccines now occupy the centre of the medical stage. 
I do not deny their value, and in an extensive case of furunculosis 
I would use them. But in the usual run of cases what is the use of 
going to the trouble and expense of using them, when such excellent 
results can be obtained by using a pointed piece of wood, a minute 
amount of absorbent cotton, a drop of 95 per cent. carbolic acid, 
and a few cents worth of salicylic acid ointment? 


REVIEWS. 


MeEpicaL GyNnEcoLocy. By Howarp A. Ketty, A.B., M.D., 
LL.D., F.R.C.S., Professor of Gynecological Surgery in the 
Johns Hopkins University, Baltimore. Pp. 662; 163 illustra- 
tions. New York and London: D. Appleton & Co., 1908. 


“Tr will be my effort in the following pages to review my special 
field, in an endeavor to return to the general practitioner that portion 
of it which he ought to recover by right of his prior lien.” ‘This 
quotation from the preface of the volume before us gives its keynote. 
Some will feel, we believe, that the author has tried to return moré 
than is wise, but be that as it may, he has produced a most valuable 
book which fills a long left want. His first chapter of forty pages is 
devoted to the consideration of the various methods of conducting 
the gynecological examination, together with a consideration of some 
of the more common symptoms. In this connection he takes occa- 
sion distinctly to place himself on record as opposed to indiscrimi- 
nate operative correction of uterine displacements for the relief of 
backache by the epigrammatic statement that, “from backache to 
uterus in women and backache to kidneys in men is a fallacious 
mode of reasoning.” We are also glad to call attention to his belief 
that, as a rule, coccygeal operations are failures from the standpoint 
of the relief of pain. On the other hand, we are sorry to note his 
dictum that the operation for the repair of the lacerated cervix is 
generally a most useless procedure. ‘The two following chapters 
upon the hygiene of infancy and girlhood, and normal menstruation 
and the menopause are most excellent, and the former is particularly 
to be recommended to the perusal of all physicians bearing the respon- 
sibility of family practice. ‘The consideration of dysmenorrheea is, 
in the main, all that could be desired, although we fail to see why the 
author has included in his treatment the use of the intra-uterine 
electrical applications. Admitting that this may be a permissible 
therapeutic agent to the trained specialist, we must strongly depre- 
cate its use by the men for whom this book was specifically prepared. 
Neither do we believe that it is advisable that the general practitioner 
be encouraged to perform the “simple” operation of cervical dila- 
tation and curettage of the uterus. The training necessary to the 
proper selection of cases suitable for the procedure, together with 
the necessity for surgical cleanliness, removes this operation from 
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the domain of medical practice. ‘The chapter upon intermenstrual 
pain, together with those upon amenorrhcea, menorrhagia, and 
metrorrhagia, are most satisfactory, and his statement that, in the 
treatment of hemorrhage in young or unmarried women, the use of 
douches and local treatments is ‘gynecological tinkering” would 
form a good motto for many an office even at the present day; its 
observance, we fear, would considerably deplete the income of some 
of our brethren. We are delighted to see that in his consideration 
of the treatment of extra-uterine pregnancy there is no place given to 
the ‘waiting policy.” ‘The consideration of the general subject of 
constipation is most careful and thorough, and will well repay careful 
study, since it must be admitted that much bad advice is prevalent. 
Those of us who have passed through the period when active post- 
operative purgation was considered an essential will be most enthus- 
iastic in regard to the mild measures enjoined by the author for the 
treatment during this trying time, particularly if we have had any 
actual knowledge in our own person of the more heroic earlier 
methods. 

In his especially pleasing chapter upon backward displacements 
of the uterus it is a pleasure to find that that valuable little instru- 
ment, the pessary, receives adequate and respectful treatment. The 
statement thatthe so-called Alexander operation is gradually going 
out of fashion among gynecologists will be questioned in some 
quarters. ‘The chapters upon pelvic inflammatory disease, sterility, 
gonorrheeal infection, and syphilis are as valuable as the extended 
experience of the author would lead one to expect. ‘To the last 
mentioned subject he has devoted fifty pages. This, in a book 
of this nature is remarkable, but very praiseworthy, since among 
general practitioners there is a lamentable lack of practical knowl- 
edge upon all phases of this subject, except the general appear- 
ance of the primary lesion in the male, and the dose of protoiodide. 
Chapters upon abortion and the injuries and ailments following 
labor are replete with interest, and it is needless to state that the 
advice given is sound, although we feel that there is a good deal of 
ground to conclude that the operation of curettage of the partly 
emptied uterus is as much the operation for the specially trained 
man, we do not say the specialist, as are any of the simpler abdominal 
operations. ‘The chapters upon fibroid tumors and carcinoma are 
complete presentations from the non-operative standpoint, and the 
emphasis placed upon the need for the education of women in the 
matter of the importance of early medical attention in all suspicious 
cases is to be especially praised. The limit of operative interference 
has been reached, it would seem, and any betterment in operative 
results depends upon the diagnostic ability of the general practitioner 
and the dissemination of knowledge among women. ‘There may be 
some question as to the proper method, but no intelligent physician 
can escape the conviction that the laity should be trained to recog- 
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nize the early symptoms of this disease. In the chapter upon cystitis 
the author gives in detail the method used by himself in cystoscopic 
examinations of the bladder. We know that Dr. Kelly is most 
expert in the use of the instrument that bears his name, but we 
doubt whether it is feasible to expect that anyone who does not 
make a practice of examination of the bladder can in the occasional 
case expect to get any results by the use of the instrument advocated. 
We moreover doubt very decidedly whether anything but harm would 
result by the adoption of the cystoscope as a part of the office arma- 
mentarium of the general practitioner. In any event, we feel from 
personal experience that for inspection of the bladder and cathe- 
terization of the ureters, one of the electric instruments with water 
distention will give better results after a much less tedious training. 
The chapter upon the functional nervous diseases most commonly 
seen by the gynecologist is a much needed chapter. The author is 
to be congratulated that it has been included. The volume con- 
cludes with chapters upon appendicitis in its relation to disease of 
the pelvic organs, splanchnoptosis and movable kidney, and post- 
operative conditions. In brief, the book is a most thorough and 
satisfactory exposition of non-operative gynecology, written. from 
the standpoint of actual personal experience. It should be not only 
in the library of every general practitioner, but should be carefully 
read from cover to cover. W. RN. 


Bier’s HypereMic TREATMENT IN SURGERY, MEDICINE, AND THE 
SpeciaLties. By Witty Meyer, M.D., Professor of Surgery 
in the New York Post-Graduate Medical School and Hospital, 
and Proressor Dr. Victor SCHMIEDEN, Assistant to Professor 
Bier in the University of Berlin, Germany. Pp. 209; 95 illus- 
trations. Philadelphia: W. B. Saunders Company, 1908. 


THis manual was written by the authors in order to supply a 
demand apparent to them for a brief and comprehensive descrip- 
tion of the hyperemic treatment that would enable the surgeon, 
specialist, and general practitioner to become familiar with the 
method. The term “Stauungshyperimie”’ is taken over from the 
German language because the authors failed to find any word in 
English which would exactly cover the principle of the procedure. 
They object to the usual terms stasis, obstructive, congestive, in- 
duced, passive hyperemia, etc., as expressing but poorly the cause 
and physiological effect. The advantages of the method are well 
known, and it has been exploited for the last few years in many 
publications by Bier and his pupils. The book comprises the 
methods of induced hyperemia, general rules for its application and 
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its clinical use in surgery, medicine, gynecology, obstetrics, otology, 
ophthalmology, rhinology, pharyngology, laryngology, neurology, 
psychiatry, and dermatology. From this formidable list, which 
embraces nearly every condition that can be imagined, with the 
exception of certain infectious diseases, it will be seen that despite 
the statement of the authors that hyperemia is not to be considered 
a panacea, the wide range of diseases in which it is recommended 
will make it seem so, especially to the superficial observer. ‘The 
methods of application are lucidly described, the illustrations are 
clear and descriptive, and the indications generally are well defined, 
but it does seem as though such an undercurrent of enthusiasm 
governs the statements of the authors as to cause some doubt of 
their claims. It need only be mentioned that the method is recom- 
mended in the treatment of cerebrospinal and spinal meningitis, 
diphtheria, burns, and even in cases of inoperable sarcoma and 
carcinoma to realize the extent to which enthusiasm will carry an 
advocate of a treatment which has a special action. As to the book 
itself, there is little to say except in commendation, although more 
attention might have been given to the theory of the method. 
G. P. M. 


ProcressivE MepicineE. A Quarterly Digest of Advances, 


Discoveries, and Improvements in the Medical and Surgical 
Sciences. Edited by Hospart Amory Hare, M.D., Professor 
of Therapeutics and Materia Medica in the Jefferson Medical 
College, assisted by H. R. M. Lanpis, M.D., Demonstrator of 
Clinical Medicine in the Jefferson Medical College, Philadelphia. 
Vol. I, 1909, pp. 277. Philadelphia and New York: Lea and 
Febiger, 1909. 


THE first volume of Progressive Medicine for this year begins with 
an excellent critical discussion, amounting to 114 pages, of recent 
progress in the surgery of the head, neck, and thorax, by Charles 
H. Frazier. Special attention has been devoted to cerebral trauma, 
cranial defects in epilepsy, brain tumors, hydrocephalus, abscess 
of the brain, the cranial nerves, diseases of the jaw, carcinoma of 
the lip, torticollis, Ludwig’s angina, glandular enlargements and 
tumors of the neck, disorders of the thyroid gland, including exoph- 
thalmic goitre, diseases of the parathyroid glands, diseases of the 
cesophagus, diseases (especially tumors) of the mammary gland, 
empyema, bronchoscopy, the surgery of the heart, and a wide range 
of other diseases. Robert B. Preble devotes 52 pages to infectious 
diseases, including epidemic disorders and the relationship thereto of 
milk infection, cerebrospinal fever, diphtheria, dysentery, influenza, 
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malaria, the plague, pneumonia, rheumatism, scarlet fever, typhoid 
fever, etc. Floyd M. Crandall devotes 31 pages to recent progress 
in diseases of children, discussing especially the mortality rate in 
infants, ophthalmia neonatorum, congenital laryngeal stridor, 
arthritis, rickets, dentition, recurrent vomiting, and feeding. D. 
Braden Kyle discusses rhinology and laryngology, particularly 
recent progress in atrophic rhinitis, nasal obstruction and irregulari- 
ties of the teeth and palate, diseases of the accessory sinuses, intra- 
cranial diseases of nasal origin, foul breath, adenoids, diseases of 
the tonsils, stuttering, tracheotomy, ete. Arthur B. Duel dis- 
cusses diseases of the ear, especially suppurative labyrinthitis, brain 
abscess, the surgery of the facial nerve, cholesteatoma, the mastoid 
operation and its after-treatment, and the changes in hearing that 
occur in advanced life. The volume, as a whole, well fulfils the 
intentions of the editors, and may be commended as a virtual 
necessity to the practitioner who desires to keep abreast of the 
progress of medicine. 


A GUIDE TO THE CLINICAL EXAMINATION AND TREATMENT OF 
Sick CHILDREN. Second edition, greatly enlarged and rewritten. 
By Joun Tuomson, M.D., Physician to the Royal Edinburgh 
Hospital for Sick Children, Joint Clinical Lecturer on the Diseases 
of Children, University of Edinburgh. Pp. 629; 160 illustrations. 
Chicago: W. T. Keener & Co., 1909. 


Tuis second edition of Dr. John Thomson’s well-known Guide, 
which originally appeared in 1898, has been amplified to a size more 
than twice that of the original, and now appears as an imposing 
volume, beautifully printed and embellished with a profusion of 
half-tone illustrations. Founded upon a series of lectures delivered 
to classes of students and graduates attending the author’s clinics 
at the Royal Edinburgh Hospital for Sick Children, the subject has 
been approached purely from a clinical standpoint, and thus the 
personal inspiration of the teacher can be traced clearly throughout 
the text, lending a touch of authority that serves to emphasize the 
salient facts and rivet the reader’s attention. Differing thus from 
the construction of the usual text-book on diagnosis, the plan of the 
work adopts a more natural method of reasoning from the sympto- 
matology as presented to the student who approaches a case as a 
problem and must work out his diagnosis from a comprehensive 
study of its clinical features. Appropriate stress is repeatedly laid 
upon the importance of using the eye in the clinical investigation 
of children’s diseases, an art that is too apt to be neglected at the 
present day, when laboratory investigation can be so easily called 
upon for outside help. 
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Especial commendation must be given for the chapters on the 
diseases of the nervous system and of the digestive organs, which 
are unusually complete and are further illuminated by striking 
photographs of the facies of these diseases. Altogether this new edi- 
tion offers a most helpful guide to the practitioner and student whose 
opportunities for the study of disease have been less extensive among 
children than among adult patients. It can be commended also as 
especially safe and temperate in its therapeutics, which reflects the 
seasoned experience of one of the most accomplished and widely 
known of British medical writers on pediatrics. T. S. W. 


RETINITIS PIGMENTOSA, WITH AN ANALYSIS OF SEVENTEEN 
Cases Occurrinc IN DeaF Motes. Being an Essay for 
which was awarded the Alvarenga Prize of the College of Physi- 
cians of Philadelphia, 1908. By Witu1am T. SHOEMAKER, 
M.D., of Philadelphia. With Laboratory Examinations of the 
Blood and Urine by Jonn M. Swan, M.D., of Philadelphia. 
10 illustrations and three colored plates. Philadelphia: J. B. 
Lippincott Co., 1909. 


Tuis is an admirable essay, and with it and Nettleship’s elaborate 


communication on Retinitis Pigmentosa and Allied Diseases, 
recently published, the reader is in possession of the fullest informa- 
tion on this interesting subject. Dr. Shoemaker has analyzed the 
extensive and often conflicting literature in such a way as to present 
briefly its best conclusions. He has added in an important manner 
to this literature by the record of seventeen cases of retinitis pig- 
mentosa occurring in deaf mutes, and, with the aid of Dr. John M. 
Swan, has included the results of an investigation of the metabolism 
of the subjects of this disease which he himself has studied. The 
chapter on etiology is particularly good, and the interesting dis- 
cussion on heredity and consanguinity in their relation to this disease 
is a good example of how much information can be given in a few 
well written paragraphs. Dr. Shoemaker concludes that heredity 
is a potent etiological factor, that parental consanguinity is of impor- 
tance only in connection with heredity and environment, and that 
syphilis as a true cause of retinitis pigmentosa has not been estab- 
lished. He calls attention to the carelessness of the reports of many 
cases, and how frequently real retinitis pigmentosa and various types 
of pigmented chorioretinitis have been confused. He is in accord 
with the majority of observers that this disease is not an inflamma- 
tion, and therefore deprecates the use of the term “retinitis pigmen- 
tosa,” which, as he expresses it, should give way to the term “‘degen- 
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eration” or “sclerosis.” While the laboratory investigations, which 
include thorough analysis of the blood and urine of the seventeen 
cases, constituting the basis of this essay, made by Dr. Swan in the 
laboratory of physiological chemistry of the University of Pennsyl- 
vania, are most interesting, they have thrown no light on the nature 
of the disease, and, as Dr. Swan says, have been of no assistance in 
establishing its etiology or diagnosis. Dr. Shoemaker is much to 
be congratulated upon this essay, which is well worthy of the prize it 
received. G. E. DE S. 


Human Foops. By Harry Snyper, B.S., Professor of Agricultural 
Chemistry in the University of Minnesota. Pp. 362; 76 illustra- 
tions. New York: The Macmillan Co., 1908. 


WriTTEN as a text-book for students who have taken a course in 
general chemistry, this book will be scarcely likely to find a place 
in the library of the physician. For those wishing a closer insight 
into the chemistry of foodstuffs and the changes these undergo dur- 
ing cooking and digestion, the volume may be of benefit; but as an 
aid to dietetics, or for use in general medicine, it will prove of little 
value. The author’s style is clear, and even to those not acquainted 
with general chemistry the subject is readily intelligible. Some of 
the illustrations seem unnecessary, since a great many are unaccom- 
panied by any explanatory note. For instance, Fig. 3 shows an 
apparatus for the determination of fat; but without a word of 
description the cut is meaningless, except to laboratory workers, 
and the picture of a flour mill (Fig. 39) serves no purpose and offers 
no illustration of the text. Criticism may be made of the author’s 
failure to make use of the metric system, since this system is in 
general use in scientific work. ‘Thus, on page 11 he says, “a pound 
(of starch) yields 1860 calories;” and in other places the Fahrenheit 
scale is used instead of the centigrade. ‘Temperatures should be 
expressed in terms of both systems. ‘To the laity, for whom this 
book is also written, the interchangeability of “‘proteid” and “pro- 
tein” is most confusing ; and since the latter word has been recom- 
mended by American physiologists and chemists, its use is to be 
preferred. ‘The index is far from satisfactory, as not only is there 
no attempt at an alphabetical arrangement of subjects, but there 
are important omissions; for example, no reference is given to tyro- 
toxicon, which is described on page 85. With more careful attention 
to proofreading (on page 21 the author says, “One part of nitrogen 
is equivalent to 5.25 parts of protein,” instead of 6.25), judicious 
elimination of some of the cuts and text, and a revision of the index, 
the book will be of value to those for whom it is especially written 
—students of agricultural chemistry. E. H. G. 
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VENoMs, VENOMOUS ANIMALS, AND ANTIVENOMOUS SERUM ‘T'HERA- 
peutTics. By A. CaLMETTE, M.D., Corresponding Member of the 
French Institute and of the Academy of Medicine, Director of the 
Pasteur Institute, Lille, France. Translated by F. E. Austen, 
F.Z.S. Pp. 403; 125 illustrations. New York: William Wood 
& Co., 1908. 


For fifteen years Calmette has carried on investigations upon the 
physiological action of venoms, and during this time a great number 
of papers have been published from his laboratory upon this subject. 
It seemed, therefore, advisable to collect these observations and 
summarize the results in book form. The entire question, however, 
is considered in the form of a treatise and the general literature upon 
the subject is fully utilized. The book, of some 400 pages, is divided 
into five parts, each containing several chapters. Part I is of an 
introductory nature and deals with the classification, habits, and 
detailed descriptions of the poisonous snakes, Part II is concerned 
with the chemical and physiological action of snake venoms. It is 
as .one might suppose, one of the longest sections in the book, 
covering about 100 pages. In these chapters, the experiments 
which have lead up to the explanations of the poisonous action of 
the venoms upon the organs of the body and the blood, and the 
bacteriolytic and enzymotic properties of venoms are considered in a 
clear and satisfactory manner. This part and the following one on 
the antevenomous serum therapeutics is the section of the book 
which contains most of the results of the important investigations 
which have been made within recent years, for the remainder of the 
work is more or less concerned with zodlogical questions. Part IV, 
however, is very interesting and is devoted to a discussion of the 
venoms in invertebrates, fishes, and mammals. In these chapters 
many interesting facts are collected, and since the literature upon the 
subject is given in some detail, it forms a very valuable section. The 
book concludes with three “‘documents,” which are in reality a series 
of case histories upon the treatment by antivenomous serum of human 
beings and domestic animals bitten by poisonous snakes. Besides 
the purely scientific discussions there are numerous short accounts 
of such subjects as the immunity of animals to snake bites and 
descriptions of the methods used by snake charmers in India and 
elsewhere. The book is fully illustrated and well translated. 
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A Clinical Method for the Serum Diagnosis of Syphilis—Nocucui 
(Miinch. med Woch., 1909, vi, 494) refers to the complexity of the Wasser- 
mann reaction and the practical impossibility of obtaining satisfactory 
results from it unless it is carried out by an experienced worker. A 
well-equipped laboratory is essential. Therefore the method cannot be 
applied as generally as would be desirable. The author has simplified 
the procedure and has attempted to devise a method which can be 
used by the general practitioner. He finds that filter paper may 
be impregnated with antigen and with serum which is hemolytic for 
human red corpuscles. A third paper may be prepared for the free 
complement, though it is safer to obtain this fresh from guinea-pig serum. 
By cutting the paper into pieces of appropriate size, the a amount 
of antigen, hemolytic serum, etc., 1s obtained. The technique of the 
method is given in detail and must be rigidly adhered to. In a series 
of two hundred cases parallel experiments with the original Wassermann 
technique and the new method showed the latter to be slightly more 
delicate. 


The Mercurial Reaction as an Element of Diagnosis in Syphilis —CuRIoNI 
(Lancet, 1908, ii, 1810) has made a study of the urine of syphilitic patients 
for the identification of mercury. He gave the patients 0.01 of perchlo- 
ride of mercury hypodermically at 11 a.m. and examined the urine eight, 
fourteen, and twenty hours later. A positive mercurial reaction is the find- 
ing of mercury in the urine by the method of Vitali, namely, the isolation 
of the mercury by copper filings and the production with iodine of the 
yellow or the red iodide of mercury. In studying 30 syphilitic patients 
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and 20 non-syphilitic, he discovered that the elimination of mercury 
in the urine of the syphilitic is always much slower than in the case of 
the healthy individual. He found the reaction absent in cases of recent 
syphilis showing symptoms, and only a slight reaction, never so evident 
as in normals, in individuals in whom two or three years have elapsed 
since the primary sore. Finally, long-standing cases (ten to twelve years) 
of syphilis give as positive a reaction as normals. He explains the 
phenomenon by the hypothesis of the formation of a combination of 
the mercury and the syphilitic virus which does not readily pass through 
the renal filter. "The combination results in the destruction of the virus. 
He has not applied the test to tabes and general paresis, but believes 
they will excrete mercury as readily as do normal individuals. He 
recommends the test to be of service in doubtful cases of syphilis for 
practitioners who are not trained to the more complicated technique 
of the Wassermann reaction. 


Demonstration of the Trichinella Spiralis in the Circulating Blood in 
Man.—Herrick and JaNEway (Arch. Int. Med., 1909, iii, 263) have 
confirmed the prediction of Staiibli that the application of his method 
to man would result in its becoming a ready means of diagnosis of 
trichiniasis. His method consists in laking the blood from a finger 
puncture with 3 per cent. acetic acid, and examining the centrifugalized 
sediment for the embryos. They were able to study the disease in a 
mother and seven daughters, in all of whom the diagnosis was made by 
the clinical findings of nausea, vomiting, diarrhoea, muscle pain, cedema 
of the eyelids, and the demonstration of an eosinophilia. In two instances 
trichinellee were found with apparent ease in the laked blood of the 
mother. Herrick and Janeway lay stress upon this as the final proof 
of the distribution of Trichinella spiralis by way of the blood stream. 
They believe examination of the feces practically fruitless as a means 
of diagnosis, and hope this method of Staiibli will prove a more ready 
and less painful diagnostic method than the excision of muscle. 


Mitral Stenosis and Congenital Malformations—J. Hrirz and A. 
Lézary (Arch. d. mal. d. cwur, d. vaisseaux, et d. sang, 1908, i, 701) call 
attention to the frequent association of mitral stenosis and various 
disturbances in mental and physical development. They agree with 
those authors who believe that this co-existence is proof of a congenital 
origin dependent upon some toxic or infectious cause, and they point 
out the need of demonstrating such arrested or anomalous physical 
developments as would date back to intra-uterine life. They emphasize 
the need of searching for such causes as syphilis, tuberculosis, or alcohol- 
ism in the parents. Only about fifteen cases in the literature fill these 
requirements; the malformations in these cases include imbecility, 
syndactylia (Dumolard), harelip (Marie), asymmetry of the base of the 
brain, ectopic testicles, and sternal malformations. To these cases 
they add two which have come under their own observations. The first 
was a man, aged forty-eight years, who had a pure mitral stenosis and a 
hemihypertrophy, involving the left arm and leg, which they considered 
traceable to intra-uterine life. The second, a better case, was a young 
man, aged seventeen years, an imbecile, with small testicles, a bifide 
uvula, and an anomaly in the union of the two rami of the lower jaw. 
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At the symphysis there was a median depression between two longitudi- 
nal ridges of bone. In the heart were the signs of a pure mitral stenosis. 
Neither of these patients had ever been ill. No other possible etiologi- 
cal element was apparent. However, no toxic or infectious cause was 
discovered in their parents. Two autopsies performed upon patients 
having mitral stenosis and congenital malformations seem to favor 
foetal endocarditis rather than arrested development in the production 
of the valvular lesion. In Faure’s case the valve was thickened and 
indurated, with welding of the leaflets and hypertrophy of the chords 
tendinee. Klippel and Clerc’s case showed a slightly thickened valve 
and a patch of sclerosis. Heitz and Lézary interpret these thickenings 
and sclerosis as undoubted cicatrices of an old inflammation. Such an 
intra-uterine infection could be the cause of both the mitral stenosis and 
the arrested or anomalous development in the cases described. 


Tuberculous Endocarditis—DrGaNELLO (Il Policlinico, December, 
1908) reports the results of his attempts to produce a true endocarditis 
in rabbits by inoculation of the anterior chamber of the eye with tubercle 
bacilli after mechanical and chemical injury of the endocardium. In 
no instance was he successful. Nor did the intravenous injection of a 
mixture of tubercle bacilli and powdered charcoal cause inflammatory 
changes in either the parietal or valvular endocardium. He recalls the 
fact that Marchiafava, in a large series of autopsies upon tuberculous 
subjects, has never observed specific lesions of the endocardium. How- 
ever, Landouzy and Gougerot (Presse médicale, 1908, xvi, 761) 
were able to produce a generalized tuberculosis in guinea-pigs by the 
inoculation of fragments of the injured valves from two cases of endo- 
carditis in infants. In the first case the endocarditis was secondary to 
a pulmonary tuberculosis; in the second, it was a primary septicemia. 
The lesions upon the valves consisted of mononuclear, fibrinous inflama- 
mations. No bacilli had been found in the sections. 


Observations on Experimentally Induced Choked Disk—CusHING AND 
BorDLEY (Johns Hopkins Hospital Bulletin, 1909, xx, 95) state that 
their experience with over 400 cases of choked disks is in favor of a 
mechanical explanation of this condition rather than a toxic or inflamma- 
tory one. Their clinical observations have shown them (1) evidences 
of stasis in the eye grounds leading rapidly toa measurable cedema of 
the nerve head in cases of trauma, cerebral apoplexy, and simple cerebral 
oedema from concussion or contusion. In these cases the cause cannot 
be anything else but the mechanical influence of increased intracranial 
tension, operative relief of which leads to prompt subsidence of the 
congestion and cedema of the disk. (2) They believe that the condition 
of the eye grounds in cases of brain tumor and of nephritis is of a com- 
mon origin, pressure, which in the latter case results from cerebral 
oedema. (3) They have seen a great number of instances of partial 
or total subsidence of choked disk after simple decompression, which 
more than any other factor, favors a mechanical rather than a toxic 
source of the neuroretinal change. By a series of experiments upon 
dogs they show that a neuroretinal cedema with marked elevation of the 
papilla accompany conditions which raise intracranial pressure whether 
from the introduction of new fluid under tension or from transmission 
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of tension to the fluid already present; and further, that a visible disten- 
tion of the optic sheath occurs probably antecedent to the production of 
the neuroretinal change. Simple stasis in the retinal veins fails to 
produce anything more than the venous engorgement which accom- 
panies a choked disk. It does not lead to a definite cedema of the 
papilla, the latter apparently requiring the concomitant action of fluid 
under tension in the optic sheath. They find that long continued 
pressure against a dural defect can lead to retinal hemorrhages and 
other clinical, as well as histological, features which characterize chronic 
choked disk in man. In conclusion, they state: (1) That the occur- 
rence of the neuroretinal cedema is primarily dependent upon the passage 
of cerebrospinal fluid under tension from the subarachnoid spaces of the 
interpeduncular region into the vaginal sheath of the optic nerve, and 
that cerebral decompression often allows the process to subside, owing 
to a resultant diminution of tension from release of confined fluid. (2) 
That their experimental work corroborates many more recent clinical 
observations in showing that a choked disk, even of considerable height, 
may be rapid in its formation, and, provided it has not gone on to the 
stage of new tissue formation, may rapidly subside; and thus speaks 
strongly in favor of a mechanical, as opposed to a chemical or inflamma- 
tory, origin for the lesion. 


Paralysis in the Left Recurrent Laryngeal Nerve in Mitral Affections.— 
OstER (Arch. d. mal. d. ceur, d. vaisseaux et d. sang, 1909, ii, 73) 
states that there are two valvular affections of the heart which may give 
the impression of an aortic aneurysm. The first, aortic insufficiency, 
as Corrigan pointed out, suggests it by the marked pulsation of the arch 
of the aorta. The second, lesions of the mitral valve, is even more 
confusing. ‘To the paroxysms of cyanosis and dyspncea may be added 
a visible pulsation in the second left interspace close to the sternum and 
a paralysis of the left vocal cord. Ortner (of Vienna) was the first to 
describe the compression of the left recurrent laryngeal nerve between 
the aorta and a considerably. dilated left auricle, in a patient in whom 
he had diagnosticated aneurysm intra vitam. The majority of the 
cases have such a cause, but some few are due to compression by en- 
larged pulmonary veins or the left pulmonary artery. 

Osler describes three cases within his experience, two of which were 
with autopsy. All three had signs of a double mitral lesion and paralysis 
of the left vocal cord. The second case gave a history of diphtheria, 
which, Osler emphasizes, may be the cause of the laryngeal paralysis 
in some cases. In this case, however, the change of voice antedated 
the attack of diphtheria. Autopsy in two of the cases showed the 
recurrent laryngeal nerve sclerotic and opaque in the portion compressed 
between the wall of the left auricle and the aorta. 


A Simple Method for the Determination of the Diastolic Blood Pressure. — 
Enret (Miinch. med. Woch., 1909, lvi, 606) alludes to the difficulty 
the general practitioner experiences in determining the diastolic blood 
pressure accurately. He Sessstbcs a new method, which he has found 
accurate, simple, and easy of application. While the pressure is raised 
slowly in the cuff about the arm, one palpates the arteria cubitalis at 
the lower edge of the cuff. Without transition stages there will be felt, 
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very readily, a remarkable pulse wave, literally ‘‘springing up against 
the finger.” ‘The pulsation is so forcible that it is transmitted to the 
surrounding tissues. ‘To the palpating finger the wave feels large, 
quick, and hard. In very fat, muscular arms, in which the arteria cubi- 
talis is not readily felt, the phenomenon is somewhat more difficult to 
obtain. In such cases the finger is placed on the arm perpendicularly 
to the suspected direction of the artery. The pulse is perceived suddenly, 
and with it there is felt a pulsation communicated to the surrounding 
tissues. Many experiments have shown that the pressure at which 
this phenomenon occurs corresponds to that at which the greatest 
oscillation of the mercury column is seen. 


Coagulation of the Blood in Thrombosis —CHANTEMESSE (Bull. méd., 
1909, iii, 21) states that the coagulability of the blood is modified in the 
thromboses of cachexia, puerperium, hemorrhage, and infection. He 
increases the coagulating power of the blood by the calcium content 
determined by precipitation with increasing amounts of potassium 
oxalate. He believes calcium plays a rather active role in the coagula- 
tion process, and by following patients from day to day with this method 
he can prevent phlebitis or the formation of clots by administering such 
a decalcifier as citric acid. 


Menstrual Hyperemia of the Liver—Cuvostek (Wien. klin. Woch. 
1909, xxii, 293) points out an intimate relationship between the female 
sexual organs and the liver. The frequent occurrence of icteris gravis 
and acute yellow atrophy during pregnancy, the appearance of attacks 
of gallstone colic during menstruation, the influence which must be 
attributed to pregnancy in the formation of gallstones, the frequency 
of fatty livers in women at the menopause and after castration—all 
these facts indicate a close relationship existing between the organs of 
reproduction and the liver in the female. In the literature the statement 
is made that there is a hyperemia of the liver during menstruation, but 
the statement is apparently not based on careful observations. Chvostek 
has percussed the liver borders in thirty women during and after the 
menstrual period and found that the lower border descended one to 
two finger-breadths in all but three. The swelling was noted in healthy 
and diseased livers with about equal frequency. ‘There is no pain on 
palpation or percussion, and the enlargement is probably due to hypere- 
mia. - 


An Unusual Localization of Lead Poisoning —Tr (Allg. Wiener 
med, Zeitung., January 5, 1909) confirms the theory of Edinger that the 
first localization of a toxin is in those muscles and organs which are 
being overworked. He describes as, supporting evidence two cases of 
lead poisoning. ‘Two sisters were pb in a factory rubbing the 


metallic wrappers of bottles. In this work the thenar eminence of the 

right hand was used particularly. And these two women presented 

themselves with atrophy and paralysis of the muscles of this eminence. 

They both gave a previous history of lead colic and encephalopathy. 
VoL. 137, No. 6,—JUNE, 1909, 30 
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Precocious Typhoid and GENNaARI (Archiv. 
gén. de chir., 1908, ii, 555) reports a case in which, five days after the 
first signs of typhoid fever developed, the patient began to have the 
signs of a very acute cholecystitis. Operation two days later showed 
a necrotic gall-bladder, and two days after the operation the patient 
died. ‘Typhoid bacilli were found in the bile. Up to the present time 
typhoid cholecystitis has been found to be rare and to develop especially 
toward the end of the fever or during convalescence. The greater 
number develop between the tenth and thirtieth days. ‘The infection in 
Bobbio and ,Gennari’s case was traced as follows: The bacillus of 
Eberth first invaded the blood and gave symptoms of acute septicemia. 
It became localized in the gall-bladder, where it gave rise to an increase 
phlegmonous inflammation. Migration of the bacilli then followed into 
the intestine, whither it was carried by the bile. The portal of entrance 
into the organism is doubtful, as is always the case. The diagnosis of 
the complication is sometimes far from easy, and an exploratory laparot- 
omy is sometimes necessary. The statistics of Quenu show that of 
thirty operations done for cholecystitis during typhoid fever, seventeen 
were cholecystostomies and five cholecystectomies. While the latter is 
the ideal operation, it is in the majority of cases very grave. 


Methodical Exploration of the Urethra.—Morz (Ann. de mal, des org. 
gén.-urin., 1909, i, 161) says that the patient should not pass urine 
for some hours preceding the examination. The urethra is then 
expressed, and the secretion obtained is examined bacteriologically. 
The patient now urinates into three glasses, and the urine is examined 
by the naked eye and microscopically. ‘The meatus first and then the 
glans and prepuce are cleansed with cotton moistened with oxycyan- 
urate or bichloride of mercury (1 to 1000). The urethra is then irrigated 
with the oxycyanurate of mercury (1 to 3000), containing a few drops 
of methylene blue, and the bladder filled. ‘The region as far as the bulb 
and Cowper’s glands is expressed and the patient asked to urinate 15 
to 20 c.c. of the bladder fluid. This is examined for filaments or a 
cloudy fluid, and it is preserved for a microscopic examination. ‘The 
patient then lies recumbent again and a methodical examination is 
made of the prostate, seminal vesicles, and membranous urethra. 
Their contents are expressed into the urethra, and the patient again 
urinates about 100 grams of the bladder fluid, this being divided into 
two glasses if it is cloudy. To the first should be added a few drops of 
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acetic acid, to see if the cloudiness disappears. If it persists, the second 
glass is kept for microscopic examination. ‘The caliber of the urethra 
is then examined, beginning with a No. 25 exploring instrument. A 
larger bougie, No. 46, is then introduced into the urethra and the wall 
of the anterior urethra examined for any infiltration in it. If it seems 
to show an impalpable gonorrhceal focus, the urethra is massaged and 
the patient asked to urinate. The fluid obtained is retained and 
examined for trouble in the glands of the anterior urethra. All these 
explorations can be made at one sitting. ‘Two or three days later a 
urethroscopic examination should be made. It is preceded by an irriga- 
tion of the whole urethra and filling of the bladder, When on account 
of a stricture or rebellious spasm of the urethra all the antiseptic pre- 
cautions referred to above cannot be carried out, it should be borne in 
mind that every attempt at catheterization may prove septic, because of 
microérganisms in the normal urethra. After the examination is com- 
pleted in such a case a small enough catheter should be passed into 
the bladder and a weak solution of silver nitrate (1 to 200) injected into 
the bladder and along the urethra. In this way the complications result- 
ing from exploration are reduced to a minimum. 


The Treatment of Severe Strictures of the Cisophagus by Césophagos- 
tomy.— GuIsEz (Archiv. gén. de chir., 1908, 562) says that of 28 cases of 
cicatricial strictures of the cesophagus, in 23 the normal caliber was 
reached and the patient returned to normal or nearly normal] alimenta- 
tion. In those cases in which failure resulted the strictures were 
entirely closed or a filiform could not be passed. ‘The results were in 
all cases better the more recent the strictures. The short valvular 
strictures seem to be especially benefitted by this method, Multiple 
strictures offer no serious obstacles to endoscopy, each stricture being 
dilated successively. Long strictures with longitudinal infiltration 
alone are difficult to dilate and to keep dilated. ‘The results, taken as 
a whole, are very satisfactory, since in four-fifths of the cases a cure was 
obtained, although in some a gastrostomy would have been the only 
palliative operation which would have prevented the patient from 
starving. Gastrostomy is itself not without danger, and in children it 
is rare that it gives long service. 


Extravesical Suprapubic Prostatectomy.—Stockxum (Zentralbl. f. Chir., 
1909, xxxvi, 41) says that the perineal operation is undoubtedly less 
dangerous than the suprapubic, but that it has the disadvantage of 
leaving behind, occasionally, rectal and urethral fistule. Stockum 
did the following operation in two cases with good results. ‘The patient 
was suntialiea and placed in a marked Trendelenburg position. .A 
soft catheter was placed in the empty bladder and a median suprapubic 
incision made. ‘The prostate and beginning of the urethra were rendered 
visible by passing between the symphysis and bladder, and hooking 
the anterior peritoneal fold upward with the finger. A small opening 
was made in the highest portion of the capsule of the prostate, which 
could be enucleated through this opening without working through 
the bladder, the catheter in the urethra helping to locate the latter. 
During this stage the prostate was pushed upward by the finger of an 
assistant in the rectum. There was considerable bleeding, but a gauze 
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tampon inserted controlled it. ‘To drain the urine from the bladder a 
small buttonhole was made in the summit of the bladder and a rather 
thick drainage tube introduced and fixed to the bladder wall by a catgut 
suture. The abdominal wound was clased down to the tube and gauze 
drainage introduced. The urine was conducted to a glass bottle at the 
side of the bed containing a 1 to 1000 bichloride solution. ‘The hemor- 
rhage was free for a few hours, but stopped spontaneously. The urine 
flowed freely and was slightly blood stained. The large gauze drains 
were removed on the second day and were replaced by strips of gauze. 
The bladder was washed out daily with a weak silver nitrate solution 
through the drainage tube. On the fifth day the gauze and rubber 
drains were removed and a silk catheter introduced through the urethra. 
This was removed on the twelfth day, when the bladder and urethral 
wounds were closed and the patient urinated spontaneously. Stockum 
considers that this operation is more simple than the Freyer and makes 
a smaller wound. Blood is not so likely to get into the bladder as in 
a Freyer operation, and, therefore, the catheter is not so likely to become 
obstructed by blood clot. 

Apparently Strangulated (Archiv f. 
Chir., 1909, Ixxxvi, 631) says that an apparent strangulation of an 
external hernia may result from a mechanical or paralytic ileus. An 
inguinal, femoral, or umbilical hernia, free until that time, may become 
irreducible and somewhat painful and tense. The simultaneous 
existence of signs of intestinal obstruction may lead to the diagnosis of 
an incarceration of the external hernia. The changes in the hernia, 
however, depend upon and are secondary to the intra-abdominal trouble. 
Damage may be done to the hernial contents, now irreducible, in view 
of the crowded condition of the sac and the increasing distention of 
the intestine within. The causal relations may be reversed, that is, 
a primary incarceration may be followed by a second intra-abdominal 
occlusion of the bowel. The most important evidence showing a 
strangulation is to be found in the slight degree of tension and pain in 
the hernia. ‘The condition which underlies the false strangulation or is 
merely associated with a real strangulation, may be determined to be 
a mechanical or a paralytic ileus, but only in rare cases can it be exactly 
diagnosticated. If a supposed strangulated hernia be wrongly diagnosti- 
cated and be operated on, the herniotomy will occasionally indicate, by 
the atypical findings, an intra-abdominal complication. If the symptoms 
of ileus persist after the operation or reduction of a supposed incarcer- 
ated hernia longer than twenty-four hours, one should think of an 
unrelieved mechanical or paralytic ileus. The prognosis of these 
cases is unfavorable. Improvements can result only from a proper 
interpretation of the clinical picture, early surgical intervention, and 
exact attention to the anatomical findings. The best treatment is a 
hernio-laparotomy. 

The Extirpation of Brain Tumors in the Motor Cortical Area.— Miyake 
(Archiv f. klin. Chir., 1909, Ixxxviii, 811) says that there are three 
principal views as to the operative treatment of brain syphilis. ‘The 
supporters of the first say that operative treatment should be rejected 
and antisyphilitic treatment exclusively recommended. This is the view 
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of most neurologists and internists. According to the second, operative 
treatment is indicated only under certain circumstances, chiefly after 
the failure of antisyphilitic therapy. Most surgeons and a few internists 
entertain this view. According to the third view, all antisyphilitic 
treatment should be rejected and only operative carried out. An 
analysis of the cases of brain syphilis operated on shows that the diag- 
nosis has not always been correctly made or the exact situation of the 
tumor established, but the operations were done upon the doubtful 
diagnosis of brain tumor and a syphiloma accidentally found, as in 
Miyake’s case. He thinks that when the internal treatment fails, and 
the syphilitic tumor is favorably situated, it should be operated on, as 
the permanent results will be better. In his patient antisyphilitic 
treatment continued for fifty days was entirely without results. Extir- 
pation was followed by strikingly prompt success. The patient not 
only recovered quickly, but showed only insignificant functional dis- 
turbances in the affected limb, and these later disappeared. 


Experimental Investigations Concerning the Preventive Influence of 
Hirudin upon Coagulation of the Blood in Animals——Rimann and WoLF 
(Deut. Zeit. f. Chir., 1909, xevii, 177) carried out their experiments 
to determine whether by the introduction of drugs into the circulation, 
the development of thrombosis could be hindered. They employed 
for this purpose hirudin, the value of which in preventing coagulation 
was first demonstrated by Haycroft in 1884, and which has been more 
recently studied by Peckelharing and others. Rimann and Wolf con- 
cluded from their studies that in order to delay the coagulation of circu- 
lating blood for a certain time, in small dogs, it was sufficient to inject 
intravenously a quantity of hirudin, which would give 0.005 gram for 
every 50 c.c. of blood. The time during which the preventive 
action on coagulation of this dose (half the normal dose) lasted was be- 
tween one and one-half and three and three-quarter hours. With an 
intravenous injection of 0.019 of hirudin for every 50 c.c. of blood 
(normal dose), coagulation occurred first after four and one-half hours. 
Subcutaneous injection of hirudin exerted no influence upon the coagula- 
bility of the blood. Injurious influence of the hirudin in the established 
dose upon the general condition could not be determined. 


Congenital Dislocation of the Lower End of the Ulna.—Rosinson and 
JACOULET (Archiv. gén. de chir., 1909, iii, 1) says that with regard to 
the pathogenesis of congenital luxation of the lower end of the ulna we 
ought to take into consideration two factors, the anatomical‘and mechan- 
ical, ‘The anatomy shows us that the radial incurvation and posterior 
luxation of the lower end of the ulna are only an exaggeration of a con- 
genital disposition of the bones and inferior radio-ulnar articulation. 
The congenital tendency existing, the deformity is accentuated by the 
muscular contractions applied in the occupation of the patient. Ac- 
cording to this theory the intervening cartilage undergoes modifications 
purely mechanical. It is possible that sometimes there may be an in- 
fectious lesion of the cartilage, but up to the present time this has not 
been demonstrated. The kyphosis of the carpus presents some 
analogies with genu valgum on the one hand, and congenital dislocation 
of the hip on the other. There are only a few chances that surgical 
intervention will prove really efficacious. 
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The Action of Intravenous Injections of Strophanthin in Heart Disease.— 
DaniEeL Pou (Archiv. d. mal. d. ceur., 1908, xi, 609) has given intra- 
venous injections of strophanthin in 23 cases of heart disease with very 
encouraging results. He believes that strophanthin is one of the best 
heart stimulants, not only because of the rapidity with which it acts, but 
also because of the possibility for securing accurate dosage and because 
its action is exerted exclusively upon the heart.” He used 0.001 gram 
(s'z grain) of the strophanthin, repeating the dose at intervals of twenty- 
four hours, for several days if necessary. As a rule, one or two injections 
were all that was necessary. It acts more rapidly than any other known 
heart stimulant, he says, increasing the force of the contractions, slow- 
ing the pulse, raising the arterial tension, and increasing the amount of 
the urine notably. Consequently the oedema and the passive congestion 
of the viscera soon subsided. These effects were especially marked 
when there was no advanced kidney lesion. When.the kidneys are 
markedly deficient, strophanthin is useless unless combined with diur- 
etics. In a few cases good results were obtained by the combined 
administration of theobromin by mouth and strophanthin intravenously. 
For this reason he believes, with Lust and Hoepffner, that the injection 
of strophanthin may serve to differentiate whether the trouble is a 
primary cardiac failure or heart failure secondary to an advanced neph- 
ritis. He had no complications, such as fever or chills, after the intra- 
venous use of strophanthin, and believes that they can be avoided by 
strict asepsis. 


The Treatment of Degeneration of the Myocardium with Intravenous 
Injections of Strophanthin.— FLescu (Wien. klin. Woch., 1908, xlvi, 1590) 
reports only a single case, but the benefit was so striking after the failure 
of all other heart stimulants and diuretics that he cannot refrain from 
attributing some credit to the strophanthin. He used 0.001 gram 
intravenously at intervals of two or three days. He was able by this 
treatment to keep his patient in good condition for months. 


Atropine in the Treatment of Bronchial Asthma—vTrrray (Med. 
Klinik., 1909, iii, 79) speaks for the wider use of atropine in the treat- 
ment of bronchial asthma. He believes it exceedingly valuable for 
certain cases, especially those with,a marked neurotic element. Terray 
cites the histories of seven severe cases of bronchial asthma treated 
by atropine with very encouraging results. In one of these cases he not 
only succeeded in arresting the acute attacks, but the patient was so 
much improved that there was no recurrence of attacks for ten months. 
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Previously, this patient had been constantly affected for twenty years. 
He prescribes atropine in pills, each pill containing 0.0005 gram (45 
grain). He gives one pill a day at first, then, after two or a days; 
gradually increases the dose to a total of from four to six pills a day. 
When this amount has been reached, he gradually reduces the amount 
to one pill a day. ‘Terray believes that atropine not only will arrest 
an attack, but it also will prevent a recurrence. One great advantage 
is that atropine can be advantageously used as a substitute for morphine 
or may be alternated with morphine. 


The Limitations of the Treatment of Neuralgia by Injection —ScHLEs- 
INGER (Med. Klinik., 1908, xlix, 1868) has been using physiological 
salt solution just below the freezing point for the local treatment of 
neuralgia. ‘The advantages of the chilled solution are the small volume 
of the injection and the immediate relief to the pain, which is most 
encouraging to the patient. He cites sciatica as a type of painful 
nerve affection in which many observers have reported beneficial effects 
from the injection therapy. He believes that many cases of sciatica 
which have been reported as cured or benefitted by the injection treatment 
are of questionable diagnosis. He insists that an accurate diagnosis 
is essential, and believes that all cases of acute sciatica and the majority 
of the chronic cases do not improve under the injection treatment. 
Such cases should be treated by rest in bed, quinine in small doses, and 
galvanization. The latter should not be begun too early. Schlesinger 
gives the distinguishing features of true sciatica, and also calls attention 
to the fact that sciatica may be a gouty manifestation and yield to appro- 
priate treatment for gout. 

Furthermore, he believes that intraneural injections are dangerous 
for mixed nerves like the sciatic. He has seen paralysis result from 
such an injection. Schlesinger describes an affection which he con- 
siders different in many ways from true sciatica and which is very amen- 
able to injection therapy. ‘This begins gradually with a little sensitive- 
ness in the hip, vague drawing sensations which only gradually develop 
into intense pain, aiena sciatica, as a rule, develops suddenly. Further- 
more, this non-sciatic pain does not follow the course of the sciatic nerve, 
but spreads over the surface from the crest of the ileum to the spine. 
This pain area may be as large as the palm of the hand, and the over- 
lying skin is always hyperesthetic to a greater: or less degree. This 
group of symptoms differs considerably from sciatica, in which com- 
plaint the skin is usually less sensitive than normal. Furthermore, 
these areas are not innervated by the sciatic nerve. He believes that 
this trouble is due to a neuritis of the smaller nerve fibers in the muscles, 
and that the pain is produced by traction upon the periosteum by. the 
contraction of the muscle bundles. The localization of the most painful 
area at the crest of the ileum at the insertion of the muscle can be thus 
explained. This affection can be cured by the injection of any of the 
different solutions advised for the purpose, such as the injection of 
50 to 100 c.c. of an 8 per cent. salt solution with a little cocaine, the 
Lange technique; the injection of the same solution at different points, 
the Peritz technique; the injection of 10 c.c. of Schleich’s solution, 
Alexander’s method; or by the injection of 10 c.c. of salt solution just 
below freezing point, which is. Schlesinger’s method. Schlesinger 
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condemns the use of alcohol injections as too dangerous. He says 
that even with the best technique the nerve is often missed. The sharp 
lightning pain is not an absolute indication of the entrance of the 
needle into the nerve, since the needle may strike the periosteum and 
give rise to similar pain. The abundant work done with nerve injec- 
tions, Schlesinger says, has brought out two main facts. The first is 
that the beneficial effects of the injections are often very uncertain. The 
second is the deficient knowledge of the anatomical causes of neuralgic 
pain. 


Use of Alkalies in Practical Medicine —Smitu (Brit. Med. Jour., 1909, 
i, 263) enumerates the various uses of the alkalies, especially their 
action in modifying the digestive functions. He believes that they must 
be used with discretion, for appropriate conditions, and on a definite 
alan. They should be used only in moderate doses, and should be 
immediately discontinued when their administration shows no definite 
beneficial effects. The alkalies have a local action on the stomach 
and intestinal tract, which, Smith believes, is due more to their influence 
in restoring the deranged functions of the gastric mucosa in catarrhal 
conditions than to their chemical action upon the gastric secretion. 
Besides this local action, Smith ascribes to the alkalies a more general 
effect upon the body metabolism. 

In gastric disturbances, sodium and potassium bicarbonate seem to 
be equally good. Smith believes that the action of the alkalies is 
enhanced by the addition of a few grains of sodium chloride to each 
dose. If the stomach is very irritable, the alkalies should be made to 
effervesce with citric acid. The caustic alkalies—liquor potasse and 
liquor sode—have a more marked sedative action upon the stomach 
than the bicarbonates. The heavy carbonates of magnesium or calcium 
carbonate are often useful. Smith advises the use of the insoluble 
alkalies for the purpose of neutralizing acid formed in the cecum. 
He thinks these are likely to pass unaltered through the stomach and 
reach the lower bowel unchanged. Smith also discusses the use of 
alkalies in the treatment of urinary acidity, in urinary sand or gravel, 
and in suppression of urine. He speaks of the beneficial effects in 
viscid bronchitis and of the value of sodium citrate in infant feeding. 


Antibacterial or Antitoxic Immunization in Tuberculin Treatment.— 
TrupEAv (Jour. Amer. Med. Assoc., 1909, iv, 261) discusses the two 
widely differing theories of the mode of action of tuberculin therapy. 
One of these is the “vaccination” theory, which claims, as a result 
of the tuberculin treatment, a greater or less degree of a specific immunity 
to the tubercle bacillus itself. The ‘toxin immunization” theory 
holds that there results an immunity to the toxin of the tubercle bacillus. 
Trudeau believes that until more accurate knowledge is obtained of 
the mode of action of tuberculin, opinions will differ as to the best 
method to be employed. He also believes that neither theory is entirely 
satisfactory. He says that the production of a general antibacterial im- 
munity in not supported by experimental evidence. On the other hand, in 
cases of purely localized tuberculous disease, in which the general health 
is unimpaired and there is no evidence of chronic toxemia, the use of 
tuberculin is often attended with good results. It is evident that this 


THERAPEUTICS 913 


result is not caused by an antitoxic action, though it may be due to 
many imperceptible focal reactions and not to a general specific im- 
munity. For a working theory Trudeau prefers the conception of the 
production of an immunity that is principally antitoxic. 

Trudeau concludes as follows: If we accept the toxin immunization 
conception as the essential feature and guide to the treatment, instead 
of measuring the degree of a questionable antibacterial immunity by 
the opsonic index, or attempting to — it more or less empirically 
by a series of moderate reactions, the severity of which we cannot in 
any way control, the main features in our treatment would be: (1) 
To raise the degree of tolerance to tuberculin to the highest point 
attainable in each case by an almost imperceptible and long-continued 
progression in dosage. (2) To avoid general and focal reactions as 
much as possible and consider them merely as evidences of intolerance. 
(3) To follow no arbitrary rule as to rate of increase or the maximum 
dose to be reached, but to be guided merely by the degree of toxin 
tolerance of each patient as shown by the symptoms and general condi- 
tion, whether the highest individual maximum dose attainable be only 
a small fraction of a milligram or a cubic centimeter or more. 


The Treatment of Bronchial Affections by Raising the Foot of the Bed.— 
ScHArer (Deutsch. Archiv, f. klin. Med., 1909, iii, iv, 376) gives a 
report of 29 cases of various forms of bronchial affection treated by 
raising the foot of the bed, as advocated by Quincke. The patients 
first lie flat in bed on the back with the head turned to one side. When 
they have become accustomed to this position, the foot of the bed is 
raised from eight to twelve inches for two or three hours every morning. 
In some of the cases, this procedure was also made use of in the evening. 
The patients were enabled to raise large amounts of sputum by this 
method, and during the remainder of the day had little or no cough and 
no expectoration. ‘The fever resulting from the retained secretions 
rapidly subsided and the patients increased in weight. This method 
is especially valuable, Schafer says, for all cases of bronchiectasis of the 
lower lobes and for the long-protracted cases of bronchitis in elderly 
people. 


Combined Intravenous Arsenic and Tuberculin Therapy.—Wendell 
(Miinch. med. Woch., 1909, lii, 13) speaks of the good results obtained by 
the combined treatment with atoxyl and tuberculin. He advises Koch’s 
old tuberculin in doses of ;}y to 75 mgm. injected intravenously every 
eighth day. Atoxyl in gradually increasing doses from 0.05 gram to 
0.3 gram is injected every second day. Wendel believes that the tuber- 
culin causes a hyperemia about the areas of tuberculous infiltration, 
and that consequently atoxyl is brought in larger amounts to these 
areas. ‘Therefore the atoxyl exerts its healing action at the site of the 
tuberculous process. In addition, the tuberculin aids by the production 
of antibodies. In the cases Wendel treated by this method he noticed 
both an improvement in the local process and in the general condition 
of the patient. He says that this plan of treatment is suitable not only 
for hospital cases, but also for ambulant cases without fever in the 
first or second stages of the disease. 
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The Treatment of Internal Hemorrhage by Sodium Chloride—Von DEN 
VELDEN (Deutsch. med. Woch., 1909, v, 197) relates some interesting 
experiments upon animals and normal individuals, which seem to show 
that sodium chloride has a distinct influence in increasing the coagula- 
bility of the blood. He found that, after doses of from 5 to 15 grains 
of sodium chloride by mouth, there was an increase in the coagulability 
of the blood, reaching its maximum in from seven to fifteen minutes and 
persisting for from one to one and a half hours. He remarks that 
sodium chloride does not have this action in test-tube experiments, and 
attributes the increase in coagulability to a mobilization of the thrombo- 
kinase stored up in the tissues. Sodium chloride has long been a popular 
remedy for hemorrhage, and its beneficial effects have been ascribed to a 
hyperemia of ‘the splanchnic area due to nausea. ‘The author points 
out that in the doses he used, this nauseating action could largely be 
excluded; in fact, he tried to avoid any nauseating action. His clinical 
results support the experimental evidence. In 29 cases of hemoptysis he 
obtained excellent results by the administration of 5 grams of sodium 
chloride by mouth. It is interesting also to note that he obtained similar 
results by the use of bromides. With a recurrence of the hemorrhage, 
he repeats the sodium chloride or substitutes sodium or potassium 
bromide. In addition the bromides have a general sedative action. 
He keeps up the combined sodium chloride and bromide treatment in 
severe cases, giving from 20 to 30 grams of sodium chloride and from 
12 to 15 grams of bromide during the day. The sodium chloride cor- 
rects any tendency to bromide poisoning. When it is essential not to 
irritate the gastro-intestinal tract, as in hemorrhage from the stomach or 
from typhoid ulcers, he prefers to give the sodium chloride by infu- 


sion. For this purpose he uses from 3 to 5 c.c. of a sterilized 10 per 
cent. solution. 'The intravenous method is also to be prefered, he says, 
to prolonged and large dosage by sodium chloride when there is a sus- 
picion of an inefficiency of the kidneys. The author believes that this 
treatment is of no value in such hemorrhagic diseases as hemophilia 
which are not influenced by transitory increases in the coagulability 
of the blood. 


A New Digitalis Preparation—MiU.iEer (Miinch. med. Woch., 1908, li, 
2651) writes of the results obtained at the Heidelberg clinic by the use 
of digipuratum (Knoll). Digipuratum is an extract of the active prin- 
ciple of digitalis leaves. It may be obtained in tablet form, each tablet 
containing 0.1 gram, or in powder form. It is insoluble in cold water 
and acids, but easily soluble in dilute alkaline solutions. Miiller advises 
its use in all cases of cardiac insufficiency, whether of valvular, vascular, 
or muscular origin. Its action is similar to that of other digitalis prep- 
arations, but it is lacking in most of the unpleasant neues effects. 
The good effects are obtained generally after 1.2 grams given in doses 
of 0.3 to 0.4 gram per day. Sometimes its effects are not noticed 
until 2 to 2.5 grams have been given. Digipuratum is especially well 
borne by the stomach, and has none of the unpleasant gastro-intestinal 
symptoms of other perparations. When the remedy is to. be used over 
a long period of time, 0.05 gram per day will be sufficient to continue 
the therapeutic effect of the drug. 
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Tuberculin Reaction, with Special Reference to the Auricular Reaction.— 
V. Tepescut (Archiv f. Kinderheilk., 1909, xlix, 190), writing under 
this title, states that the activity of the tuberculin is of more importance 
in the production of the specific tuberculin reaction than is usually 
belisved: it is well known that the tuberculins are not identical, that they 
are not prepared in the same manner, that they do not produce reactions 
over the same periods of time, and that they are not equally active 
in the same degree of solubility. Of further importance in the tuber- 
culin reaction are the age of the patient, the different types of tubercu- 
losis, and the various intercurrent diseases, since even some of the 
tuberculous changes themselves. have an influence on the intensity and 
appearance of the reaction. Another point of importance is whether 
the tuberculin is of animal or human origin. Using both simultaneously 
on the same patient, it has frequently occurred that one produces a 
positive, the other a negative reaction. ‘Tedeschi, therefore, advises 
the employment of both types of tuberculin simultaneously, and con- 
siders it of paramount importance to improve the technique of the 
reaction. Calmette’s procedure he considers too dangerous and too 
uncertain on account of the hyperemic state of most eyelids in lymphatic 
children. He prefers v. Pirquet’s method, modifying it to some extent. 
He injects very minute, carefully measured quantities of tuberculin 
beneath the skin. While this improves the certainty of the results 
considerably, the looseness of the subcutaneous tissues makes the recog- 
nition of indurations difficult, especially if they are but slight. Various 
parts of the body were tried, the auricular tissues giving the best results, 
because of the density of the underlying structures and their vascularity. 
Tedeschi sums up his results as follows: The auricular reaction is as 
devoid of danger as the dermal reaction; it possesses fewer sources of 
error than the other methods, particularly the ocular reaction. It is 
preferable to the ordinary dermal reaction as the consequences of either 
too deep or too superficial incisions are prevented. The deeper infiltra- 
tion is more easily made out than in other methods on account of the 
transparency of the structures, and is more evident to the touch on 
account of the cartilaginous base. The reaction is more accurate; it 
permits the measurement and judgment of the employed fluid, particu- 
larly in reference to the comparative quantities of tuberculin, and the 
weight and age of the patient. 


Sulphur Water Cures in Children—O. Heusner (Therap. Monats., 
1908, xxii, 605) sees no reason why children should not be permitted 
to drink mineral waters as well as adults, and particularly recommends 
sulphur water in the form of drink, gargle, or inhalation for the chroni¢ 
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pharyngeal catarrhs of children. Such catarrhs, whether caused by 
adenoids, enlarged tonsils, or other conditions, are associated with loss 
of appetite, constipation, anemia, frequent vomiting, etc. The latter 
occurs in most instances during the process of eating. ‘The teeth are 
usually carious, and the throat and back part of the tongue are covered 
with foul-smelling exudate, which does not yield to any of the treatments 
usually ordered for it. He advises sulphur water for these catarrhs, 
and says he has had excellent results. He orders a wineglassful at 
waking, a second one a half-hour later, and another during the evening 
hours; it is used cool, as its taste is then less objectionable. Adenoid 
growths must be removed to get the best results. The use of sulphur 
water has never been followed by bad consequences. 


Experiments with Albulactin in Artificially Fed Children — Albulactin 
is the albumin of cow’s milk; it is of a pure white color and is readily 
soluble in water. If hydrochloric acid is added to ordinary diluted milk, 
a coarsely granular precipitate forms, which makes a firm deposit within 
a short time; if the acid is added to a 1 per cent. solution of albulactin, 
a finely granular precipitate is produced, just as in mother’s milk; it 
remains so throughout digestion. J. CasseLL and H. Kammirzer 
(Archiv f. Kinderheilk., 1909, xlix, 168) added albulactin to the food 
of a number of children, most of whom were in good health, but some- 
what poorly nourished; a few of the children were suffering from differ- 
ent diseases. The albulactin was dissolved in their food, and no diffi- 
culty was observed in feeding the children. In a number of instances 
the food was again withdrawn after a varying period of time and tested 
for reaction, free and combined acids. ‘The results were equally good 
in the normal and the sick children. The general state of health always 
improved, even in the badly nourished infants; there was never any 
vomiting or diarrhoea, nor did the urine ever contain albumin. The 
motor function of the stomach remained good with albulactin in all 
cases but one, in which dyspepsia resulted, due to a concentrated state 
of the cow’s milk given the baby. The amcunt of free hydrochloric 
acid was normal in 5 of the 7 instances in which it was tested. The 
stomach contents removed in cases in which albulactin was added con- 
sisted of fine granules; the infant’s stomach is more tolerant of these, 
and they distribute themselves better than the tough, coarse masses 
present when albulactin was not used. The weight of the children 
improved splendidly and the albulactin children had a better and rosier 
appearance than the others, their flesh becoming much firmer under its 
use. 


Scarlet Fever Carriers—C. HERRMAN (Archives of Pediatrics, 1909, 
xxvi, 112) believes that desquamation is an unimportant factor in the 
spread of scarlet fever. He has often seen desquamating children play 
with other children, who did not contract the disease. Infected rooms 
are much more commonly at the bottom of furthering the disease. 
Another factor is the throat of an individual not reaily ill with the 
disease, but acting as host to the microérganisms. The most important 
cause, however, lies with the patients themselves, who may retain the 
causal agent for a long time (even months) in the secretions and dis- 
charges of the nose, mouth, ear, etc. From 30 to 50 per cent. of con- 
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valescing scarlet fever patients have discharging noses and ears. Mild 
scarlet fever cases are often not diagnosticated, but may still act as 
scarlet fever carriers through the discharges mentioned. Isolation 
should be strictly enforced during an epidemic, and the children of a 
family having a scarlet fever patient should not be permitted to attend 
school. Nasal and oral hygiene should be enforced; adenoids, tonsils, 
and carious teeth removed or treated. Disinfection of the premises 
after scarlet fever should never be neglected. 


The Therapeutic Use of Tuberculin in the Tuberculosis of Children.— 
A. SCHLOSSMANN (Deut. med. Woch., 1909, xxxv, 289) has employed 
tuberculin in the treatment of a small number of tuberculous children. 
He states that tuberculin is a specific agent in the tuberculosis of children; 
it favors complete cures. Only when large doses are employed will 
the organism of the tuberculous child react to the drug by formation of 
antibodies. In beginning treatment with tuberculin he first endeavors 
to make the organism tolerant against the drug (period of small doses) ; 
during the longer period of treatment with larger doses in appropriate 
intervals the formation of antibodies should be assisted and made per- 
manent. Ill results due to the tuberculin during the period of treat- 
ment with large doses were not observed. 


Scarlet Fever following a Wound in the Foot.—F. VAN pER BoGErt 
(Archives of Pediatrics, 1909, xxvi, 126) reports the case of a boy, 
aged five years, who stepped on a “rusty” nail. After two weeks the 
wound had healed and the boy was again running around barefoot. 
On the sixteenth day the site of the injury was again inflamed; the 
inguinal glands of the corresponding side were inflamed, large, and 
painful. Within two days he developed a typical scarlet fever rash, a 
strawberry tongue, a typical angina, cultures from which showed no 
diphtheria organisms. The opposite inguinal glands were also enlarged 
by this time and the boy’s temperature reached 104°. Albuminuria 
developed and epistaxis was noted several times. The wound in the 
foot broke down and pus from it contained a pure culture of streptococci, 
as did also the throat. The desquamation was typical. A younger 
sister also developed scarlet fever. The author believes that the 
scarlet fever virus entered the wound between the fourteenth and six- 
teenth day after the injury, during the time when the boy again walked 
barefoot. The incubation period was probably two to four days. 


OBSTETRICS. 
UNDER THE CHARGE OF 
EDWARD P. DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA, 


The Surgical Treatment of the Umbilical Cord —Ba.LantyNe (Brit. 
Med. Jour., April 17, 1909) draws attention to the risks of infection 
at the umbilicus in cases treated by the ordinary method of ligating 
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the umbilical cord. He quotes Keller’s statistics, giving a mortality 
of 2 per cent. in children, due to umbilical infection during the first 
month of life. Ballantyne has found that in premature children the 
umbilical vessels close less promptly than in children at full term, and 
hence the risk of infection is greater. ‘To overcome this, and to treat 
the cord by surgical methods, Ballantyne tried seven different plans of 
dealing with the cord. In the first method the cord was cut with scissors 
one and one-half inches from the umbilical ring, the foetal end grasped 
between the thumb and forefinger, the vessels ligated separately with 
No. 1 catgut, and the sheath of the cord stitched over the resulting 
stump with fine silk sutures. In cases so treated a dry, black scab 
formed at the umbilicus, the child recovered without jaundice, and 
apparently did well. 

y the second method the clamp was applied to the cord one inch 
from the umbilicus, the stump was ube, and the clamp removed 
without bleeding. The sheath was sewed over the stump with a con- 
tinuous silk suture. No ligature was applied, as the pressure of the 
forceps had stopped the bleeding. ‘This method gave good results, 
and seemed, if anything, better than the first method. 

In the third experiment the sheath of the cord was cut through with 
a scalpel in a circular fashion, one and one-half inches from the umbili- 
cus. The silk ligature was tied around the whole cord, and the cord 
cut short. The edges of the sheath were brought together with silk 
sutures. This method resulted well. 

In the fourth method an effort was made to cut the sheath of the cord 
on the foetal side and secure the vessels, and then pull the reflected sheath 
over the vessels and stitch it in place. This was found difficult because 
of Wharton’s jelly. 

In the fifth method the cord was cut in a circular fashion, the vessels 
picked up separately with artery forceps and ligated with catgut. Some 
difficulty was found in the ligature slipping; the sheath was stitched 
over the stump, and, on the whole, the method resulted well. 

In the sixth method the sheath of the.cord was cut in a circular fashion 
near the umbilicus, the cord transfixed with a needle and ligature, the 
two halves being separately tied. ‘The cord was then cut outside of the 
ligature and the sheath stitched over. A small black scab formed at 
the umbilicus, but the result was good. 

In the seventh method the cord was cut off flush with the skin of 
the umbilicus, and the skin surfaces were joined. A circular incision 
was made at the junction of the skin with the sheath of the cord. The 
vessels were separated from the jelly and tied separately. The cord 
was severed, and the edges of the skin were then united with catgut. 

The operation required ten minutes. The stumps healed like 
ordinary surgical wounds in aseptic condition, no putrefactive changes 
occurred, the surfaces uniting by first intention. ‘There seemed to be 
less than the usual risk of slipping of the ligatures, and hemorrhage. 
The only objections to this method were the time taken in doing the 
operation carefully and the fact that the medical attendant will be called 
upon to do this operation at a time when the mother’s condition might 
demand his attention. ‘There seems to be no good and sufficient reason 
why the umbilical stump should not be ligated and closed like any other 
surgical wound, and if this be done properly putrefactive changes need 
not occur, and union should result by first intention. 
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The Prevention of Puerperal Fever.—An editorial writer in the British 
Medical Journal, April 24, 1909, draws attention to the fact that no 

ositive decision has yet been reached as to what. may safely be done 
in the prevention of puerperal fever. Hofmeier’s report of 10,000 
cases at Wiirzburg shows 15.36 per cent. of abnormal cases; in 11.48 
per cent. the temperature rose above 100.4°. Among the 10,000 
women 9 died with puerperal infection, the mortality of the clinic 
being 0.04 per cent. Among these patients, vaginal examinations 
were made, but a thorough disinfection of the hands was practised 
by students and midwives, and the external genitals of the patients were 
also treated in an antiseptic manner. “Henkel relies on hot water and 
alcohol to disinfect the hands, and the use of rubber gloves. Scanzoni, 
in 157 precipitate births, had 97 cases who had no vaginal examination 
before the expulsion of the child; 21.6 per cent. of these patients had 
fever. In 112 women delivered without contact from without 11.5 
per cent. had fever. ‘These cases indicate that the genital tract may 
contain sources of infection independent of the bacteria conveyed by 
examination. 

Fibromyoma of the Pregnant Uterus Producing Occlusion of the Intestinal 
Tract.—BacuMetew (Zentralbl. f. Gyndk., No. 16, 1909) reports the 
case of a pregnant woman who had in the abdomen, evidently upon 
the uterus, a small tumor. When four or five months pregnant she 
suffered with severe pain in the left lower portion of the abdomen, 
extending down the left lower extremity. These pains were so 
severe that she entered the hospital. On examination a fibroid tumor 
complicating pregnancy was diagnosticated. The patient suffered 
from obstinate constipation which could not be relieved. Vomiting 
and tympany developed, and upon examination under ether, stenosis of 
the bowel could be clearly made out. ‘The uterus was emptied by dila- 
tation with an elastic bag, followed by version and extraction. This, 
however, produced no relief and the abdomen was opened. The trans- 
verse colon was found adherent to the uterine fibroid, which was covered 
by omentum and mesentery, also adherent. In separating the adhesions 
the covering of the bowel was torn, and repaired by sutures. The 
tumor was removed and its pedicle ligated, and two small, subserous 
fibroids of the uterus were also removed. ‘The appendix was found 
distended with fecal calculi and inflamed, and was removed. The 
patient made a good recovery. On examining the tumor it was found 
to be a fibromyoma of the uterus undergoing necrosis. 


Complete Extraperitoneal Cesarean Section—FrEuND (Zentralbl. f. 
Gynik., No. 16, 1909) reports the case of a primipara having a flat 
rachitic pelvis with a true conjugate of 7cm. A long transverse incision 
was nat and the lower uterine segment exposed in the usual manner. 


The bladder was readily — out of the way, and the uterus opened in 


the median line. A full term child was readily delivered by forceps, 
and the placenta removed by Créde’s method. ‘The incisions were 
easily closed by sutures, the patient making an uninterrupted recovery, 
without drainage. He also reports a second case of a multipara with 
flat rachitic pelvis, upon whom the same operation was performed. 
An assistant was enabled so to manipulate the uterus as to bring it in the 
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most favorable position for incision, and also to assist by pressure in 
bringing the child into the uterine wound. There was some tendency 
to uterine relaxation, which yielded to injections of ergot. This patient 
also made a good recovery. In these operations no attempt was made 
to push the bladder out of the way by distending it with sterile fluid. 
The manipulation of the uterus, bringing it to a favorable position for 
section, was. very useful, and rendered unnecessary the employment 
of instruments for holding the bladder out of the way and holding 
asunder the edges of the incision. The manipulation of the child’s 
head to bring it into the incision was also useful. 


The Toxemic Vomiting of Pregnancy—HEeNpry (Jour. Obst. Gyn. 
Brit. Empire, April, 1909) reports the case of a primigravida, aged 
nineteen years, admitted to the Liverpool Maternity Hospital with 
grave emaciation, moderate jaundice, a temperature of 97° F., a weak 
and thready pulse, 90 to 100, feeble heart sounds, a furred tongue, 
and oral and dental sordes. Vomiting was frequent without food. 
The child was living. The patient was in the twenty-eighth week of 
pregnancy. The urine was scanty; specific gravity 1020; acid; bile 
stained; containing albumin and mucus, but no casts. The patient 
was fed with milk and water, and the urine examined, finding urea 
1.27 per cent.; ammonia with a percentage of urea of 14.7. Labor 
gradually developed; the amniotic liquid had a specific gravity of 1010, 
alkaline; was dark gold and yellow in color, and gave a reaction for bile 
upon examination. A seven months’ foetus, not jaundiced, was spon- 
taneously expelled. The patient made a gradual recovery, the percent- 
age of urea rising and the percentage of ammonia decreasing. ‘The 
ammonia varied in this case from 14.7 per cent., just before delivery, 
to 4.6 per cent. eight weeks after delivery. Leucin and tyrosin were 
absent. Acute yellow atrophy of the liver was excluded by the gradual 
onset of the condition, the slight jaundice, the absence of cerebral 
symptoms, the normal liver dulness, and the recovery of the patient. 
The infant lived but a few hours after delivery. 


Bacterial Vaccines in the Treatment of Septic Infection —OasTLEeR 
(Amer. Jour. Obst., April, 1909) reports in detail a case of chronic sepsis 
steadily growing worse, treated by bacterial vaccines. In this case both 
Fallopian tubes were removed by median abdominal incision. ‘This 
condition followed puerperal septic infection. The patient recovered 
after treatment continued for three and a half months. A second case 
of acute gangrenous appendicitis with thrombosis, pyemia, and abscess 
of the liver, recovered after several months’ treatment. The third case 
of septic endometritis from criminal abortion also recovered. ‘The 
conclusions reached by these cases are that apparently favorable results 
have been obtained by the vaccines of streptococcus, staphylococcus, 
Bacillus coli communis, Bacillus mucosus, and gonococcus. All but 
the gonococcus vaccines should be autogenous. The vaccines aid in 
combating the septic processes and are especially required when the 
blood shows a low leukocyte count with high polymorphonuclears. 
In violent cases of acute sepsis no resistance can be created and no 
effect is obtained. The positive phase is more often obtained than 
the negative. Blood cultures are generally negative. The wound 
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discharge increases soon after injection. The pulse remains rapid some 
time after the temperature falls, but as yet there have been no ill effects 
from the injection. The dosage is purely experimental. ‘Too large 
a dose does harm, and small doses give better results than large. The 
site of injection and the frequency of injection can only be determined 
by trial. The following doses every fourth day were found beneficial: 
Staphylococcus, 160,000,000 to 325,000,000; streptococcus, 40,000,000 
to 80,000,000; Bacillus coli communis, 40,000,000 to 150,000,000; 
Bacillus mucosus up to 110,000,000; gonococcus 6,000,000 to 80,000,000. 
If the negative phase appears, the injection should be delayed and the 
dosage reduced. ‘The opsonic index is an uncertain indication. The 
best indication of the resisting power of the patient is the leukocyte count 
and the polymorphonuclear count. 


The Position of the Urinary Bladder During the Latter Months of Preg- 
nancy and Labor.—ParamoreE (Jour. Obst. Gyn. Brit. Empire, March, 
1909) reviews the literature of this subject, and describes dissections of 
his own to determine the position of the urinary bladder during the 
latter months of pregnancy and labor. He concludes that during the 
latter months of pregnancy the bladder is already in part an abdominal 
organ, and that its transplantation is completed before the actual 
mechanism of delivery of the foetus is commenced. The bladder does 
not form a part of the pelvic floor in any way. As the child descends 
the other pelvic contents rise until the foetus comes upon the actual 
pelvic floor. For birth to occur the foetus must pass through the mus- 
cular tissues of the pelvis, and thus with the coccyx and anococcygeal 
ligament, support the pelvic viscera, preserve the intra-abdominal 
pressure, and perform the functions of the pelvic floor in securing rota- 
tion. 
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Atresia of the Vagina with Hematometra, Hematosalpinx, and Hemato- 
varium.—A. Brotuers (Post-Graduate, twenty-fifth anniversary vol- 
ume, New York, 1908), taking a case as a basis, has prepared an 
elaborate paper on gynatresize, emphasizing the etiology and surgical 
treatment of the various modifications. He classifies the gynatresiee 
as follows: (1) Primary blood-retention: from (a) malformations of 
Miiller’s ducts; (b) from adhesions acquired in embryonal or early 
infantile life. (2) Secondary blood-retention; (A) non-puerperal, 
(a) from traumatism (operations, neglected pessaries, injuries, etc.) ; 
(6) infections (scarlatina, smallpox, diphtheria, etc.); (c) natural 
(old age, atrophy, chronic catarrhal inflammations); (d) mechanical: 


922 PROGRESS OF MEDICAL SCIENCE 


(ball-valve tumors in the uterus, pressure of tumors at uterine cornua 
on tubes, uterine flexions, carcinoma, etc.); (B) puerperal inflamma- 
tions with ulceration or gangrenous destruction of the cervical or vaginal 
mucosa. Fuld, in 1888, collected 65 cases of gynatresia with hemato- 
salpinx, in which there was a mortality rate of 74 per cent. Of the 48 
fatal cases, 9 died without operation. In 27 of the fatal operations the 
hematosalpinx occurred in a single genital canal. In the remaining 
12 fatal cases the utero-vaginal canal was double. From 1888 to 1908 
Brothers found recorded 164 cases of blood-retention associated with 
gynatresia, as follows: (1) Primary blood-retentions: (a) single genital 
canal, 80 cases; (b) double genital canal, 65 cases. (2) Secondary blood- 
retentions, 19 cases. In none of these did Brothers find a spontaneous 
rupture of a hematosalpinx with fatal peritonitis. Fuld found 3 cases 
of spontaneous rupture or evacuation of primary retention tumors 
with a successful outcome. It occurred through the obliterated area, 
or into the bladder or rectum or through the septum of a double uterus. 
Brothers found 7 others. 


Uterine Fibromas Complicating Pregnancy.—GILLETTE (Amer. Jour. 
Obst., 1908, lviii, 870) states that even very small fibroids of the uterus 
complicating pregnancy may be so situated as to become of lethal sig- 
nificance; that fibroid tumors of the uterus may disappear during or 
shortly subsequent to pregnancy; that not only pedunculated uterine 
fibromas, but interstitial ones as well, may be removed during preg- 
nancy without interrupting the gestation ; and that such operations should 
not be limited to the first half of pregnancy. 


The Care of Patients after Abdominal Section, with Special Reference 
to the Period of Time They Should be Kept Recumbent.— FREDERICK 
(Jour. Amer. Med. Assoc., 1908, li, 834) believes the wounds of abdomi- 
nal section should be closed by absorbable suture material placed in 
tiers, and that the patient should be kept in bed from sixteen to twenty- 
one days. Reference is made to the absence of firm union in such 
wounds until two weeks have elapsed, to the exhausted state commonly 
noted as a result of the disease indicating the section being made, and 
to the advantage of prolonged rest in such condition. 


Arteriosclerosis of the Uterus.—C. M. Rees (Amer. Jour. Obst., 1908, 
lviii, 748) states that a diagnosis of arteriosclerosis of the uterus is 
difficult to make, and can only be made when it is possible to exclude 
every other cause of hemorrhage from the uterus, and by microscopic 
examination of scrapings from the uterus, in which sclerosed capillaries 
are found, or, finally, from sections of such a uterus after its removal. 
Rees believes arteriosclerosis, as a definite cause of hemorrhage from 
the uterus, occurring in women between the ages of forty and fifty and 
among those who have borne children, is of greater importance than 
has generally been determined, and that in a fair proportion of cases 
the hemorrhages from the uterus are in themselves sufficient to endanger 
the life of a woman, and can be made to yield only to hysterectomy. 
Rees states further that, with the uncertainty of diagnosis even after 
examinations of a section from the cervix and scrapings from the uterus, 
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which show no evidence of malignancy, in women between the ages of 
forty and fifty who have borne children, and suffer with frequently 
recurring hemorrhages, hysterectomy is justified. 


Cystocele.—I. S. Stone (Amer. Jour. Obst., 1908, lviii, 953), after 
referring to the literature of the surgical treatment of cystocele, men- 
tioning the material technical improvements contributed by Sanger, 
Hadra, Schauta, Wertheim, Watkins, Reynolds, Noble, Goffe, and 
others, gives details of the technique of the procedure he had independ- 
ently evolved ten years or more ago. Free separation of the bladder 
from the cervix and vagina is the essential feature of the plan. 


Genital Tuberculosis—Aucusr Martin (Jour. Amer. Med. Assoc., 
1908, li, 968) advocates a careful search for bacilli in every case of 
genital tuberculosis and to depend absolutely upon the bacteriological 
diagnosis in order accurately to study the subject. Martin is convinced 
that 24.6 per cent. of the seriously diseased adnexa of patients in his 
clinic at Griefswald contained tubercle bacilli. The presence of clinical 
tests and even of tubercles was discarded as positive evidence of tuber- 
culosis. The subconjunctival instillation of Pirquet-Calmette is re- 
garded with much favor by Martin, who believes it is of special value 
in genital tuberculosis complicated by pregnancy. 
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The Pathological Anatomy of the Ear in Hereditary Syphilis ——Asai 
(Kiobo), Wiesbaden, 1908. ‘Thematerialforming the basis of the author’s 
brochure consisted in 20 foetal and two-months-old temporal bones. 
In the middle ear there was found merely vessel dilatation and cellular 
infiltration, with the exception of 6 cases in which there was evidence of 
an inflammatory process, a percentage not evidence of preponderance 
in luetic cases. In the labyrinth the nerve distributions were normal 
with the exception of one case, in which, presumably as the sequence of a 
foetal meningitis, there was cellular infiltration and connective tissue 
cells determinable between the ganglion cells; hemorrhage was deter- 
mined in 7 of the petrous bones, but there was no evidence of luetic 
changes in the vessel walls. In 25 per cent. the observed defective 
development of the petrous bone corresponded to the period of gestation, 
and, as a whole, the results obtained from the investigation were negative, 
a conclusion in accord with the clinical observations in hereditary 
syphilis that the aural manifestations of this disease are comparatively 
rare, and are mostly evidenced at the end of the first decade. 
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The Hyperemic Method of Bier in Otology—THropore Heiman 
(Ann. des mal. de Vor., etc., January, 1909) states that Bier, in his book 
on hyperemia as a remedial measure, published in 1907, reports 17 
cases of acute mastoiditis, of which number 16 were completely 
cured by this method, the hearing becoming, eventually, practically 
normal, with one exception; opening of the mastoid process was indicated 
in all of the cases, and the minimum duration of the hyperemic treatment 
was three weeks. In the chronic cases there were two complete re- 
coveries. In Heiman’s paper, after a comprehensive review of the 
literature of the subject, including quotations from Bier, from Frise, 
who regards the anatomical conditions as unfavorable, and from 
Isemer, who found, in the cases in which it was ultimately necessary 
to operate, an unusually extensive bony necrosis, the author reports 
8 cases under his own observation, and draws the following conclusions: 
(1) The clinical observations upon the effects of hyperemia are as yet 
insufficient to afford definite conclusions as to its value in diseases of 
the ear. (2) In the application of hyperemia in recent, and moderate, 
acute inflammations of the middle ear, coincidently with a paracentesis 
of the drumhead, it is possible to retard and ameliorate the disease. (3) 
Hyperemia facilitates the diagnosis of the latent purulent centres in the 
mastoid and in the temporal bone; it is contra-indicated in the more 
serious cases and in those in which there is any indication of intracranial 
complication. (4) The dissipation of the intracranial symptoms, 
which follows the hyperemia, is not to be regarded in favor of its use, 
but rather as a disadvantage, from the point of view of diagnosis. 


The Treatment of Acute Middle Ear Suppuration with Nipple-shaped 
Perforation, by Aspirating the Pus into the External Meatus—O. Muck 
(Archives of Otology, December, 1908) states that in 150 cases of acute 
middle ear suppuration he found 5 cases, in the subacute stage, with 
a pronounced cone-shaped enlargement surrounding the perforation 
in the posterior superior segment of the drumhead. In these 5 cases, 
varying from one to thirty years of age, with previous symptoms of 
recurrent pus retention, recovery was effected, in an average of eight 
days, under treatment by repeated application of suction through the 
external canal, the duration of each application and its frequency being 
limited by the appearance of sanguinolent discoloration of the aspired 
secretion. The causative condition of these nipple-shaped projections 
Muck refers rather to the loose connective tissue network between the 
incus, stapes, and the medial wall of the tympanum, toward the antrum, 
than to the general swelling of the tympanic mucosa. He advocates 
treatment by aspiration rather than by incision of the nipple or by counter- 
opening, as recommended by Schwartz, on the ground that repeated 
aspiration affords a more adequate relief, favors the corrective hyper- 
emia of the swollen tissues, and minimizes the liability to narrowing 
of the nipple sinus by epidermal involution. This method of treatment 
is inapplicable in cases in which involvement of the mastoid is evi- 
denced. 
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The Purification of Drinking Water with Ozone—Eriwein (Bericht 
diber den XIV Internationalen Kongress. f. Hyg. und Demog., 1908, 
iii, 195) enters quite fully into a discussion of this subject. The first 
attempt to sterilize water with ozone was made in 1889 with an apparatus 
manufactured by Siemens and Halske in Berlin, and was reported by 
Frohlich; although this experiment was quite a success, the method 
was not pushed. In 1893 the ozonization of water was taken up by 
the late Baron Tindal, of Holland, and exhibits of the machinery 
were made at Brussels and Paris in 1895, and again in 1897. A bacterio- 
logical study of the water purified by Tindal’s apparatus was made by 
van Ermengem. Since Tindal’s death his method has been modified 
and developed by Frise. Other modifications of this method of puri- 
fying drinking water have been made by Abraham and Marmier and 
Otto in France, and by Vosmaer in Holland, while in 1898 the Simens 
and Halske apparatus in Berlin was again put into operation. Erlwein 
presents a valuable chronological development of the ozonization of 
drinking water, but his special report is devoted to the study of the pro- 
cess as carried out at Wiesbaden and Paderborn. In these places the 
apparatus is that of Siemens and Halske. The plant at Wiesbaden is 
only contributory to a larger supply, and furnishes 250 cubic meters of 
water per hour, but it is not run continuously. ‘The water from the 
plant has been carefully studied both chemically and bacteriologically 
at the Fresenius laboratory, and the results have been found to be satis- 
factory when the apparatus is not overworked. ‘The Paderborn plant 
has been in operation for five years, and supplies from 80 to 90 cubic 
meters per hour. ‘The water supply of this village is at certain times of 
the year quite satisfactory, but it is quickly and greatly polluted by rains; 
and two typhoid epidemics, one in 1895 and the other in 1898, caused 
the authorities to seek some method of purification. The plant was 
installed in 1902, and there has been no typhoid fever since, at least 
no epidemics. ‘The ozonized water taken at a distance of 50 meters 
from the ozonizing tower gives no ozone reaction, has no unpleasant 
odor or taste, and does not corrode the water pipes. ‘The cost of the 
process is 2.5 pfennigs per cubic meter, but Erlwein states that with a 
larger plant this might be reduced to 1 or 0.5 pfennig. Costly repair has 
not been necessary. ‘The number of bacteria per cubic centimeter 
in the raw water varies from 100 to 5000, and that in the ozonized 
water from 0 to 22. 

At the same Congress, Courmont and Lacomme (Jbid., 215) report 
on this method of water purification as practised in France. In this 
country the methods are three, that of Frise, Otto, and Abraham, and 
Marmier. The first is in operation at Saint Maur, in Paris. The water 
is that of the Marne, and this is clarified by coarse filtration before 
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being ozonized. It requires 35 kilowatts per 1000 cubic meters. Two 
grams of ozone per cubic meter of air, and 30 c.m. of air to 40 c.m. of 
water are used. This is equivalent to 0.6 gram of ozone per 1000 
c.c. of water. The discharge is 108 c.m. per hour. The cost is 0.015 
francs per cubicmeter. The result is excellent physically, chemically, and 
bacteriologically. The ozonized water is clear, of good taste, without 
odor, and shows no appreciable chemical alteration, no nitrite, and no 
increase in nitrate. Before filtration the number of bacteria was found 
to be 4000 with many coli; after, it was 7 with no coli, showing a reduction 
of 99.8 per cent. ‘The Otto system has been in operation at Nice since 
1903. ‘The requirement is 0.5 gram of ozone per cubicmeter of water. 
The chemical composition is not modified except that the organic matter 
is reduced. The number of bacteria is reduced per cubic centimeter 
from 2000 to 1.4, with total disappearance of coli. The cost is 0.005 
francs per cubicmeter, this very low cost being due to the fact that the 
electricity is generated by water power. The process of Abraham and 
Marmier is in operation at Lille. The quantity of ozone used amounts 
to from 4 to 6 grams per cubicmeter. A commission, of which Calmette 
and E. Roux were members, investigated this process and reported that 
it is quite satisfactory. ‘The raw water contained 1517 bacteria per 
cubic centimeter, and the ozonized 0.03, Bacillus subtillis being the 
only organism that escaped. The same method is in operation at 
Cosne-sur-Loire, and is satisfactory there also. 

[It seems evident from the above that the purification of drinking 
water for municipalities by ozonization is of much promise. The 
methods will doubtlessly be improved from time to time. Its applica- 
bility to waters containing much organic matter in addition to the 
living organisms, is a matter that will need more extended study. When 
this matter is in suspension it can be easily removed by coarse filtration, 
but when in solution one would expect that ozonization in order to be 
efficient would be much more costly than the above given figures 


indicate.—V. C. V.] 
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Libman, E., primary splenomegaly of 
Gaucher type, 849 
Lithiasis, biliary, 292, 601 
Liver in tuberculosis, 694 
Lordotic albuminuria, 768 
Lorenz method in treating congenital 
dislocation of hip, 143 
Lung, gunshot wounds of, 133 
Lungs, carcinoma of, 857 
testing, percussion method of, 526 
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Lupus erythematosus, etiology of, 621 
Lymphocytes, fat-splitting ferment in, 
755 


MacCarty, W. C., the reversion theory 
and classification of goitre, 806 
Madelung’s disease, 449 
sulphate in chorea, 599 
Malignant disease, 45 
Réntgen-rays in 515 
tumors of stomach, 600 
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of, 5 
Mandlebaum, F. S., primary spleno- 
megaly of Gaucher type, 849 
Mastitis, 134 
D., 


Maury, J. W., intestinal obstruc- 
tion, 725 

Mayer, E., tracheal scleroma, 264 

Meaning of hematemesis, 487 

Mediastinal emphysema, operative, 137 

Medical gymnastics in early myocardial 
incompetence without valvular dis- 
ease, 

Melanoma of vulva, 616 

Méniére’s disease, 464 

Meningitis, influenzal, 74 

typhoid, 444 

Menstrual hyperemia of liver, 905 

Metabolic osteo-arthritis, 817 

Meyer, W., open-air and hyperemic 
treatment as powerful aids in the 
management of complicated surgical 
tuberculosis in adults, 180 

Microchemical test for mucus in feces, 


Middle ear suppuration, 924 
Mikulicz’s disease, 776 
Mitral stenosis and congenital mal- 
formations, 902 
Mouse typhoid bacillus, epidemic dis- 
ease due to, 753 
Mouth, cancer of, 757 
Mucus in feces, 288 
Multiple infection, 571 
perforation of intestines from 
gunshot wounds of abdomen, 
602 


Mydriatics in urine, presence of, 287 

Myer, J.S., intestinal sand, 383 

Myocardial incompetence without 
valvular disease, medical gymnastics 


in, 2 
Myocarditis, rheumatic, 443 


Nasa septum, deflection of, 255 

Nathan, P. W., metabolic osteo- 
arthritis, 817 

Nephrectomy, double, and re-implan- 
tation of one kidney, 757 

Nephrities, high pressure in blood of, 
439 
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Nephritis, experimental, 130 
restriction of fluids in, 454 
Nerve surgery, 446 


wounds, anatomical healing of, 446 | 


Neuralgia, treatment of, 911 

Neuroses, gastric, 157 

New-leather sound, origin of, 364 

New reflex between the eye and the 
circulatory and respiratory systems, 
129 

Normal range of accommodation, 776 


Occiusion of colon for resection or 
shutting off the function of the 
lower bowel, 603 
Ochronosis, pathogenesis of, 599 
(Edema, hysterical paroxysmal, 598 
(Esophageal sarcoma, 447 
Open-air and hyperemic treatment as 
powerful aids in the management 
of complicated surgical tuberculosis 
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Ophthalmia from exposure to snow, 
154 
Opsonic index in puerperal infection, 
462 
Optic neuritis, 152 
Origin of new-leather and dry friction 
sounds heard on auscultation, 364 
Orthopedic practice, tuberculin in, 457 
Osteochondroma of septum parium, 
620 
Osteoplastic compensation after re- 
section of lower jaw, 291 
Otitis media 
fever and measles, treatment of, 299 
Otology, local anesthesia in, 308 
Ovarian cysts, 617 
extirpation of, 306 
dermoid cyst, removal of, 307 


pregnancy co-existing with intra- 


uterine pregnancy, 463 
Ovaries, tumors of, 617 
Ovariotomy during pregnancy, 618 
Ovum, implantation of, 151 


Oxygen, intra-abdominal administra- | 


tion of, 760 
Ozena, 619 


Pancreatic function, new clinical test | 


of, 751 
Pancreatitis, experimental, Cammidge 
reaction in, 107 
Parasites in blood, 440 
Paralysis in infancy due to gastro- 
intestinal intoxication, 299 
of left recurrent laryngeal nerve 
in mitral affections, 904 
of left auricle in mitral lesions, 595 
Paresis, functional, 586 
Pathogenesis of achronosis, 599 
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| Pellagra, treatment of, 762 
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Percussion as a method of testing the 

lungs, 526 

note, graphic studies of, 131 
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Perforation of intestines in typhoid 

fever, surgical treatment of, 660 
} of uterus, 304 
| Perforative appendicitis complicating 
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| Peripheral iridectomy in glaucoma, 776 
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| Pernicious anemia, 609 
| blood defect in, 455 
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persisting after mutilating opera- 
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| 152 
Placenta previa, treatment of, 769 
| Pleural effusion, 128 
| treatment of, 128 


complicating scarlet | Pneumococcic influenza, 756 


| Pneumonia, complications of, 67 

| Pneumothorax, operative, in a healthy 

| pleural cavity, treatment of, 290 

| Poisoning by illuminating gas, 89 

| Poliomyelitis, acute anterior, 610 

Popliteal arteriovenous aneurysm, ex- 
tirpation of, 450 

Postoperative treatment of malignant 

| disease, 45 

| Pottenger, F. M., spasm of chest 

muscles, particularly the intercos- 

tals, as a physical sign of disease 

of lungs, 669 

| Pregnancy complicated by hydatid 
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ruptured, treatment of, 148 

| toxicoses of, 770 

| Pregnant women, glycosuria in, 1 

| Prevention of kidney stone recurrence, 
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| Price, G. E., adiposis dolorosa, 705 

| Pretracheal abscess in scarlet fever, 145 

| Problem of immunity in tuberculosis, 
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| Pro-infective action of normal blood 

| serum, 310 
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matogenesis and the sexual func- 
tions, 449 
Proteolytic ferments of leukocytes and 
general immunity, connection be- 
tween, 156 
Protracted fever, differentiation of 
common types of, 49 
Puerperal fever, prevention of, 919 
infection, opsonic index in. 462 
mastitis, various forms of, 134 
period, early getting-up in, 480 
salpingitis, 147 
septic infection, treatment of, 613 
Pulmonary tuberculosis, 414, 751 
heart in, 186 
Pulse pressure as an index of the 
systolic output, 127 
Punctate atrophy and pigmentation of 
choroid, 153 
Purification of drinking water with 
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Scudder, Treatment of Fractures, | Sciatica, treatment of, perineural infil- 
593 | tration of salt solution i in, 762 
Shoemaker, Retinitis Pigmentosa, | Sclerectomy, effect of, upon the circu- 
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Sulphur water cures in children, 915 
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pregnancy on, 309 
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Surgical anemia and resuscitation, 469 
Sutton, R. L., treatment of tinea ton- 
surans, 421 
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of diagnosis of, 901 
of stomach and intestines, 685 
serum diagnosis of, 901 
simple method for serum diagnosis 
of, 283 
treatment of, 297, 298 
Syphilitic disease of spinal cord, 516 
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through acquired syphilis, 301 
arterial pressure in, 442 
Taylor, C. G., acute syphilitic disease 
of the spinal cord, 216 
Temporal region, suppuration in right 
777 


Testing the lungs, percussion as a 
method of, 526 
Tetany, etiology and pathology of, 777 
relation of, to parathyroid glands 
and to calcium metabolism, 752 
Tetanus, treatment of, by local appli- 
cations of lipoid substances, 142 
Therapeutic immunization, 138 
Thomas, T. T., habitual or recurrént 
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229, 367 . 
Thoracic aneurysm, descending, 792 
Thrombosis and early getting-up in 
puerperal period, 460 
blood in, 905 
of inferior vena cava, 333 
Thyminic acid in gout, 608 
Thymus in Basedow’s disease, 130 
Thyroidism, treatment of, 445 
Tinea tonsurans, treatment of, 421 
Tonsillitis, pyocyanase in, 141 
Tonsils, hemorrhage after excision of, 
144 
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tion of homatropine hydrobromate, 
777 

Toxicoses of pregnancy, 770 
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upon a ureteral sound, 448 
Traumatic rupture of uterus and 
bladder, 147 
Trichinella spiralis, demonstration of, 
in circulating blood in man, 902 
Trypanosomiasis, human, 621 
Tubercle bacilli in circulatory blood in 
tuberculosis, 267 
in sputum, 623 
serum agglutination of, 404 
Tuberculin, conjunctival reaction of, 
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in orthopedic practice, 457 

reaction, 915 

reactions, results of local, 779 

therapeutic use of, 917 

therapy, 913 

treatment, antibacterial or anti- 
toxic immunization in, 912 

effect of, on the serum agglu- 

tination of tubercle bacilli, 


404 
Tuberculosis, blood in, 267 
diagnosis and prognosis of, 536 
genital, 923 
hyperemic treatment of, 180 
liver in, 694 
open-air treatment of, 180 
problem of, immunity in 103 
pulmonary, diagnosis of, 751 
heart in, 186 
relation of bovine to human, 754 
Tuberculous endocarditis, 903 
infection, 393 
lesions, effect of injected leuko- 
cytes upon development of, 453 
sinuses, old, 457 
tissue, enzymes of, 778 
Tuffier’s method in spinal anesthesia, 
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Tumors of breast in childhood, 458 
. of ovaries, 617 
Twichell, D. C., clinical study of the 
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serum agglutination of tubercle 
bacilli, 404 
Typhoid bacilli in stomach contents 
containing bile, 623 
subcutaneous injections 
living, 298 
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bacillus in animal body, 777 
cholecystitis, precocious, 906 
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* surgical treatment of, 660 
short-duration, 781 
vaccine treatment of, 607 
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Umbilical cord, treatment of, 917 
tetanus, prophylaxis of, 145 
Ureter, right, cancer of, 759 
Ureterolithotomy, bilateral, 294 
Ureterovesical anastomosis, 772 
Ureters after radical abdominal opera- 
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Urethra, exploration of, 906 
Uric acid, absorption of, 132 
Urinary bladder position of, during 
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Urine, detection of bile acids in, 286 
of §-oxybutyric acid in, 869 
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tionship of, 773 

arteriosclerosis of, 922 
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carcinoma of, 774 
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inversion of, causes of, 307 
perforating wounds of, 150 
perforation of, 304 
retrodisplacements of, 306 
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traumatic rupture of, 147 
vesico-vaginal interposition of, 774 | 
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ANNOUNCEMENTS 
Osler’s Modern Medicine 


Modern Medicine. Its Theory and Practice. In Original Contributions 
by Eminent American and Foreign Authors. Edited by WiLLIAM 
Oster, M.D., Regius Professor of Medicine in Oxford University, 
England ; Honorary Professor of Medicine in Johns Hopkins Univer- 
sity, Baltimore; formerly Professor in the University of Pennsylvania, 
Philadelphia, and in McGill University, Montreal. In seven octavo 
volumes of about 900 pages each. Illustrated. Price per volume, cloth, 
$6.00, net ; leather, $7.00, net ; half morocco, $7.50, net. Prospectus free. 
Modern Medicine is sharply differentiated from the “Systems” of the past by its 
cosmopolitanism, an advantage of the most practical character. The leading clinicians 
and investigators in all civilized countries are nowadays more closely in touch than 
was ever before possible, and progress is accordingly both more rapid and more 
substantial. The object of this work is to bring together the knowledge of the world’s 
foremost authorities in medicine, so that a complete presentation of the most modern 
science and practice may be at command of English-reading physicians. Professor 
Osler is ideally fitted to edit such a work by reason of his broad and deep knowledge 
of the whole vast subject and his acquaintance with the leading minds in each depart- 
ment. As a library covering the entire range of practice, Modern Medicine is indis- 
ensable to every physician who would qualify in fullest measure for his responsibilities. 
he phenomenal and steadily growing demand indicates the widespread and keen 
appreciation of its value. 


Watson & Cunningham on 
Genito-urinary Diseases 


Diseases and Surgery of the Genito-Urinary System. By Francis S. 
Watson, M.D., Senior Visiting Surgeon at the Boston City Hospital ; 
Lecturer on Genito-urinary Surgery in the Harvard Medical School, 
and Joun H. CunnincHaM, Jr., M.D., Assistant Visiting Surgeon at 
the Boston City Hospital, Member of the American Association of 
Genito-urinary Surgeons. In two very handsome octavo volumes con- 
taining IIOI pages, with 454 engravings and 47 full-page colored plates, 
mostly from original drawings. Price for the complete work, extra 
cloth, $12.00, net. In half Persian morocco, gilt top, de luxe, $17.00, net. 
Diseases of the male half of the human race are codrdinate with Gynecology, and 

of scarcely less importance. Owing to their frequency and urgency they constitute a 
very large element of professional work, and one in which the general practitioner 
should be qualified as well as the surgeon. This broad department has been notably 
progressive, especially in recent years, but hitherto its literature has lacked a complete 
and representative work, a desideratum now fully supplied by authorities of the highest 
standing. The whole subject is here presented in its ripest development, both 
in its medical and surgical aspects. The operative surgery of the genito-urinary 
tract is covered in full detail, a feature peculiar to this work and one of obvious 
value. Even the apparently minor directions are given, neglect of which may defeat an 
otherwise successful operation. The illustrations are especially notable both for their 
abundance and effectiveness. They are mostly original, and designed to exhibit diag- 
nostic and practical points, including even the steps of operations. To present them in 
their full effect, the work has been given a sumptuous physical form. 


° W EDITION 
Treves’ Operative Surgery VOL. 1, SHORTLY 
A Manual of Operative Surgery. By Sir Freperick Treves, F.R.C.S., 
Sergeant-General to H. M. the King, Consulting Surgeon to the London 
Hospital. New edition revised by the author and JONATHAN HuTCHIN- 
son, Jr., F.R.C.S., Surgeon to the London Hospital. In two large 
octavo volumes, fully illustrated. : 
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Adami & Nicholls’ Systemic Pathology 

Systemic (Including Special) Pathology. By J. Grorce Apami, M.A., 
M.D., LL.D., F.R.S., Professor of Pathology, and ALBERT G. NicHotis, 
M.A., M.D., F.R. ‘3 Assistant Professor of Pathology in McGill 
University, Montreal. Octavo, about goo pages, richly illustrated. 


B rewe r’ s Su rge ry Joop EDITION 


A Text Book of the Principles and Practice of Surgery. By Grorcr 
E. Brewer, M.D., Professor of Clinical Surgery in the College of 
Physicians and Surgeons, Columbia University, New York. Second 
edition, thoroughly revised and much enlarged in text and illustrations. 
Octavo, about 900 pages, with about 400 engravings and many plates. 


e 9 & 
Martin’s Surgical Diagnosis IN PRESS 
A Text Book on Surgical Diagnosis. For Students and Practitioners. 
By Epwarp Martin, M.D., Professor of Clinical Surgery, University 
of Pennsylvania, Philadelphia. Octavo, about 700 pages, profusely 
illustrated. 


Hyde on the Skin THOR OUgHLY REVISED 

A Practical Treatise on Diseases of the Skin. For roe pt - Students 
and Practitioners. By J. Nevins Hypr, A.M., M.D., Professor of 
Dermatology and Venereal Diseases in the University of Chicago, Rush 
Medical College. New (8th) edition, thoroughly revised and much 
enlarged in text and illustrations. Octavo, about 1100 pages, with 220 
engravings and 52 plates. 


Calkins’ Protozoology IN PRESS 


A Text Book of Protozodlogy. For Students and Practitioners. By 
Gary N. Carxins, Ph.D., Professor of Protozodlogy in Columbia 
University, New York. Octavo, about 350 pages, fully illustrated. 


Evans’ Obstetrics IN PRESS 

Obstetrics. A Manual for Students and Practitioners. By Davin J. 
Evans, M.D., Lecturer on Obstetrics in McGill University, Montreal ; 
Fellow of the Obstetrical Society of London. In one 12mo. volume of 
about 450 pages, with 169 illustrations, partly in colors. 


Weeks on the Eye IN ACTIVE. PREPARATION 


A Text Book on Diseases of the Eye. For Students and Practitioners. 
By Joun E. Weexs, M.D., Professor of Ophthalmology, University 
and Bellevue Hospital Medical College, New York. In one very hand- 
some octavo volume of about 650 pages, profusely illustrated. 


NEW WORK IN PRESS 


Stevens’ Pharmacy and Dispensing 

A Manual of Pharmacy and Dispensing. By Atviso B. Stevens, 
Ph.C., Ph.D., Professor of Pharmacy in the University of Michigan, 
Department of Pharmacy, Ann Arbor, Mich. In one 12mo. volume of 
about 500 pages, illustrated. 
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Adami’s Pathology 
General Pathology. By J. Grorce Apami, M.A., M.D., LL.D., F.R.S., 
Professor of Pathology in McGill University, Montreal. In one very 
handsome octavo volume of 948 pages, with 322 engravings and 16 
full-page plates. Cloth, $6.00, net. 


(The volume on Systemic (including Special) Pathology, by Professors 
Adami and Nicholls, is in press. See page 1. 


Hitherto the English-speaking world of medicine has largely accepted its pathology 
from the greater energy of the Germans in this field, but excellent as translations and 
compilations may be, they lack the vital fitness of the first-hand work of a master. The 
creation of such a work as this requires a mind broad and deep enough to grasp all 
the sciences contributory to medicine, and with the insight to derive from them an 
explanation of the phenomena of disease, considered as an entity in itself. To prepare 
a complete and representative work, the author must also be thoroughly familiar 
with the vast literature of his subject. To these qualifications Professor Adami joins 
a clear and charming style, linking his statements with explanations showing their 
mytual interdependence and bearings, thus riveting attention by the interest of his 
reasoning and thereby ensuring recollection. His work has already received the warm- 
est commendation. It is an aamirabie text-book and equally valuable to the practitioner. 


3 NEW EDITION. JUST READY 

Gr. ay S Anatomy THOROUGHLY REVISED 

Anatomy, Descriptive and Surgical. By Henry Gray, F.R.S., Late Lec- 

turer on Anatomy at St. George’s Hospital, London. New American 

edition, enlarged and thoroughly revised, by J. Chalmers Da Costa, 

M.D., Professor of Surgery and Clinical Surgery, and Edward Anthony 

Spitzka, M.D.; Professor of Anatomy in the Jefferson Medical College 

of Philadelphia. Imperial octavo, 1612 pages, with 1149 large and 

elaborate engravings. Price, with illustrations in colors, cloth, $6.00, 
net ; leather, $7.00, net. 


A new edition of Gray’s Anatomy is a matter of importance: to all concerned with 
any department of medicine, whether as students or practitioners. Henry Gray’s 
transcendent genius combined a profound grasp of human structure with equal insight 
into the most effective methods of presenting it to other minds. His master-work 
therefore possesses a didactic quality which has never been approached. Its text is 
profusely illustrated with engravings so large that the names of the parts have been 
cut directly upon them, whereby the nomenclature, position, extent and relations of 
each structure are seen al a glance, an advantage offered solely by “Gray,” and of obvious 
importance when contrasted with the confusing system of reference lines and letters 
used in all other works. Colors are employed to show muscle insertions, veins, 
arteries, lymphatics and nerves. These features of “Gray” save the student half his 
time and effort in acquiring a knowledge of anatomy and double its permanence, points 
of almost equal importance to the teacher, as both are jointly interested in. effective 
work during sessions and in success at collegiate and State license examinations.. To 
sum up, this single volume unites a thorough text on descriptive anatomy with the 
most effective series of illustrations ever published, thus answering all needs of the 
student in the class-room’and serving also as an_ unrivalled dissector. Its sections on 
applied anatomy render it equally useful to the physician and surgeon for reference on 
anatomical points underlying the practice of medicine or surgery. In this new and 
thoroughly revised edition every page has been critically scrutinized, and the section 
On the nerve system has been entirely rewritten. The illustrations have been corres- 
pondingly enriched with new and original engravings. 

A critique of Gray’s Anatomy can be written | ing revision. This edition represents a marked 
in but one word—masterpiece. This, the 17tn expansion of the last one and a decided improve- 


edition, has been prepared by two men_ well ment in illustrations and in detail.—American 
Chal for such a serious undertaking—Prof. | Journal of Surgery. 


. Chalmers Da Costa, the surgeon, and Prof, The dread and yet the delight of every 


Spitzka, artist as well as teacher, one of | novitiate, the reference book of every physician 


the prominent American anatomists, and a | : “1 
notable contributor, especially to neural anat- | 2"d, the hand-book of every surgeon, it has 


my. The section on the nervous system shows 


held its sway for nearly half a cow gel! anda 
the greatest amount of revision. Spitzka has thor- t 


: tudents.—Nashville 

The illustrations here are ae new and Journal of Medicine ond Surgery. 

° ,» and all are excellent. n the text A work unequalled in the English language. 
there is ample evidence of thorough, painstak- —St. Paul Med. Journal. 
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Edwards’ Practice of Medicine 


A Treatise on the Principles and Practice of Medicine. By Arrnur R. 
Epwarps, M.D., Professor of the Principles and Practice of Medicine 
and Clinical Medicine in Northwestern University Medical School, 
Chicago. Octavo, 1328 pages, with 1o1 engravings and 19 full-page 
plates in colors and monochrome. Cloth, $5.50, net; leather, $6.50, net. 
The whole range of Modern Practice is covered in this single volume. It is the 

product of wide experience and immense labor. The subject has been thoroughly 
systematized to secure combined brevity, clearness and completeness. Causative 
pathology has been blended with the clinical features of disease, and reasons have been 
given for facts. The entire book has been well-directed, which implies that it deals 
adequately with principles and that it recognizes the final object of its existence to 
be the application of knowledge to the cure or alleviation of disease. Accordingly 
an unusual amount of space has been devoted to treatment, to the detailed considera- 
tion of drugs, with numerous formulz. Differential diagnosis is given with the utmost 
clearness in a large number of tables. As the borderlines of medicine and surgery 
overlap, and the practitioner and surgeon must be familiar with the province of each 
other, surgical indications and results are introduced. 


Woolsey’s Surgical Anatomy 


Applied Surgical Anatomy Regionally Presented. For the Use of 
Students and Practitioners of Medicine. By Grorce Wootsry, A.B., 
M.D., Professor of Anatomy and Clinical Surgery in Cornell Universit 
Medical College, New York. New (2d) edition, thoroughly revised. 
In one octavo volume of 601 pages, with 200 illustrations in black and 
colors, including 59 full-page plates. Cloth, $4.50, net. Just ready. 
Anatomy underlies the whole of surgery and a large portion of the practice of 

medicine. Clear ideas of the structure beneath must precede any use of the knife. 
Consequently, a book joining anatomy and surgery is indispensable to all who have 
or may have surgery to do, be they surgeons, general practitioners or students. Pro- 
fessor Woolsey writes from the standpoint of wide experience and full appreciation of 
the mutual bearings of anatomy and surgery. The demand for a new edition proves 
the value of this work. The author has subjected it to a thorough interstitial revision, 
resulting in considerable enlargement both in the text and in the engravings, which are 
moted for their clearness, effectiveness and the liberal use of colors, 


9 NEW (PIFTH) EDITION 
Dudley’s Gynecology 
JUST READY 

A Treatise on the Principles and Practice of Gynecology. By E. C. 

Duptry, A.M., M.D., Professor of Gynecology in the Northwestern 

University Medical School, Chicago. Fifth edition, thoroughly revised. 

Octavo, 806 pages, with 431 illustrations, of which 75 are in. colors, 

and 20 full-page colored plates. Cloth, $5.00, net; leather, $6.00, net. 

A decade consigns weak books to oblivion and brings strong ones to their prime. 
To the latter class obviously belongs any work which can show a demand for five large 
editions within this period. Dudley has been preferred on its merits by gynecologists 
and practitioners for their guidance, and by professors for their students. It responds 
to the favor shown in this combined demand by frequent. revisions, whereby it has 
achieved the further reputation of always being up to date. This is again exemplified 
in this new edition. The work is also notable for its large and entirely original series 
of illustrations, an especially attractive feature being the exhibition of the steps of 
operations. 


Hardaway and Grindon’s Cutaneous 


Therapeutics. 

A Handbook of Cutaneous Therapeutics. By W. A. Harpaway, M.D., 
Professor of Diseases of the Skin and Syphilis, and JosepH Grinpon, 
M.D., Professor of Clinical Dermatology and Syphilis in the Wash- 
ington University, St. Louis. 12mo., 608 pages. Cloth, $2.75, net. 
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H. P SECOND BDITION 

ENLARGED AND 
ar e S ‘x acti ce THOROUGHLY REVISED 
A Text-Book of the Practice of Medicine. For Students and Practitioners. 
By Hosart Amory Hare, M.D., B.Sc., Professor of Therapeutics and 
Materia Medica in the Jefferson Medical College of Philadelphia. Sec- 
ond edition. Octavo, 1132 pages, with 131 engravings and 11 full- 
page plates in colors and monochrome. Cloth, $5.00, net; leather, $6.00, 
net; half morocco, $6.50, net. 


Dr. Hare’s intuitive faculty of determining what is important has enabled him to 
present modern practical medicine in a single well-balanced volume. This quality of 
mind also ensures a clear, terse style and a keen appreciation of what is most needful 
and useful to his readers, the characteristics of a teacher of the first rank. Dealing ade- 
quately with pathology, symptoms and diagnosis, he places treatment in its rightful 

sition as the main objective. The therapeutical recommendations are accordingly 
ull and precise, evidencing the author’s wide clinical experience, mature judgment and 
sound conservatism. For a work thus attracting teachers and students by its high 
didactic qualities and affording physicians an authoritative and resourceful guide, a phe- 
nomenal demand was expected and realized. Two very large printings of the first 
edition were promptly exhausted before the preparation of the present thorough 
revision. Its pages, liberally illustrated with instructive engravings and colored plates, 
may be consulted for the latest and best knowledge. 


SIXTH EDITION. THOROUGHLY REVISED 


Hare’s Practical Diagnosis 


A Text-Book of Practical Diagnosis. The Use of Symptoms in the Diag- 
nosis of Disease. By Hopart Amory Hare, M.D., Professor of Thera- 
peutics in the Jefferson Medical College of Philadelphia. Sixth edition, 
thoroughly revised and rewritten. Octavo, 616 pages, with 203 engrav- 
ings and 16 full-page colored plates. Cloth, $4.50, net. 

The author covers his subject according to the natural or constructive plan, as 
the physician must approach his cases, namely, by considering and grouping the 
aengrome, and so building up a diagnosis. The discovery of any marked regional 
ef functional symptom leads the reader directly to the page Sanne, its diag- 
nostic significance and pointing out the differentiation of the various affections in 
which it may occur. Dr. Hare has again improved the opportunity afforded by the 
popularity of his book by subjecting it to a most thorough revision, amounting to com- 
plete rewriting. The specially full index includes under each disease its characteristic 
symptoms, a feature of obvious utility for quick reference. The abundant engravings 
and plates largely illustrate typical cases. 


H. 9 h t TWELFTH EDITION 
are S erapeu ICS THOROUGHLY REVISED 
A Text-Book of Practical Therapeutics. With Especial Reference to the 
Application of Remedial Measures to Disease and their Employment 
upon a Rational Basis. By Hoparr Amory Hare, M.D., Professor of 
Therapeutics and Materia Medica in the Jefferson Medical College of 
Philadelphia. Twelfth edition, thoroughly revised. Octavo, 939 pages, 
with 114 engravings and 4 full-page colored plates. Cloth, $4.00, net; 
leather, $5.00, net; half morocco, $5.50, net. 
; The demand for successive editions of this book is the best evidence of its adapta- 
tion to the needs of all classes of readers, including practitioners as well as students. 
is new edition is the second since the publication of the new U. S. Pharmacopceia, 
and accordingly not only represents that standard, but also the latest changes therein. 
Hare’s Therapeutics is divided into two Parts, the first dealing with Drugs and Non- 
medicinal Remedies, and the second with Diseases and the best methods of treatment. 
Both Parts are arranged alphabetically and sony, crews. venrenenn, so that all informa- 
tion on any topic is immediately at command. The plan of the work is ingenious and 
its execution practical and authoritative in the highest degree. Translations have 
recently been published in Chinese and Korean, 
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The Principles and Practice of Modern Surgery. By Roswet. Park, 
M.D., Professor of Surgery in the University of Buffalo, N. Y. In one 
very handsome imperial octavo volume of 1072 pages, with 622 engrav- 
ings and 59 full-page plates in colors and monochrome. Cloth, $7.00, 
net; leather, $8.00, net. 

This new work from the individual pen of Professor Park furnishes an authorita- 
tive and comprehensive exposition of the most modern surgery, both in its principles 
and practice. It is a book of the widest utility and importance to all classes of readers 
concerned in any way with surgery. It suffices the student during his entire course by 
carrying him from the basic principles through to the diagnosis and — treat- 
ment of all surgical affections. Practitioners requiring a guide thoroughly abreast of 
the times and answering all needs will appreciate the mature and conservative knowl- 
edge of one of the world’s foremost surgeons. The author’s surgical confréres will 
find much of interest and value in his experience. Amply and instructively illustrated. 


9 ° NEW (3d) EDITION 
Jewett S Obstetrics THOROUGHLY REVISED 
The Practice of Obstetrics. | By American Authors. Edited by CHARLES 

Jewett, M.D., Professor of Obstetrics in the Long Island College Hos- 

pital, Brooklyn, N. Y. In one handsome octavo volume of 820 pages, 

with 484 engravings in black and colors and 36 full-page colored plates. 
Cloth, $5.00, net; leather, $6.00, net. 

Composite works, if properly planned and edited, possess the homogeneity and 
completeness of the product of a single mind, and the added advantage of a higher and 
more uniform level of authority. Exhibiting these qualities, the Obstetrics edited by 
Professor Jewett answers all requirements of practitioners and students, and has 
accordingly merited the demand for successive editions. In this new one, authors 
and editor have again brought every page abreast of the latest date, both in its clear 
text and its abundant and instructive illustrations, 


NEW (4th) EDITION THOROUGHLY REVISED. JUST READY 


Coakley’s Laryngology 


A Manual of Diseases of the Nose and Throat. By Cornetius G. 
Coak.ey, M.D., Clinical Professor of Laryngology in the University 
and Bellevue Hospital Medical College, New York. 12mo., 604 pages, 
with 126 engravings and 7 colored plates. Cloth, $2.75, net. 

A compact but very comprehensive manual designed to answer the needs of both 
students and practitioners. It carries the reader from the beginning of the subject 
through to the end. Special attention has been devoted to the more practical sections— 
those on Examination, Diagnosis and Treatment. The author has introduced a feature 
of especial value by selecting from the multiplicity of medicinal and operative measures 
those which in his judgment are the best, and giving them in full detail for the benefit 
of those who have not enjoyed personal clinical instruction. A special chapter on 
Therapeutics has been added, containing the drugs classified by their local actions, and 
a number of useful prescriptions, together with indications for their employment. 


NEW (SIXTH) EDITION. JUST READY 


9 e 
Jackson’s Handbook of Skin Diseases 
The Ready-Reference Handbook of Diseases of the Skin. By Grorce 

THomas Jackson, M.D., Professor of Dermatology, College of 
Physicians and Surgeons, New York. Sixth edition. 12mo., 737 pages, 
with 99 engravings and 4 colored plates. Cloth, $3.00, net. 

The author clears the ground with opening sections on anatomy and physiology of 
the skin, general diagnosis and therapeutics, and a table of the accepted classification 
and nomenclature. He then considers the various diseases in alphabetical order, the 
most convenient for reference, giving synonyms, definition, symptoms, etiology, 
pathology, diagnosis and exceptionally full directions for treatment. An excellent text- 
book, well established in favor, and equally serviceable for practitioners, as shown by 
the demand for six editions in sixteen years. 
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Stimson on-Fractures and Dislocations. 

A Treatise on Fractures and Dislocations. By Lewis A. Stimson, B.A., 
M.D., Professor of Surgery in .Cornell. University Medical College, 
New York. Fifth edition, thoroughly revised. Octavo, 850 pages, 
with 353 engravings and 52 full-page plates. Cloth, $5.00, net; leather, 
$6.00, net; half morocco, $6.50, net. 

For the performance of his professional duties as well as for self-protection, every 
surgeon and general practitioner requires an authoritative guide to the correct diag- 
nosis and proper management of these cases. Dr. Stimson’s work is the standard 
accepted by the medical profession and the courts, a fact indicated by the demand for 
successive editions. In this single volume the two cognate subjects of fractures and 
dislocations are completely considered, including every known form of these lesions. 
Clear, practical and based on unequalled experience, this work may be trusted as a 
safe counsellor. The revision for this edition has been most thorough, as the author 
has taken the opportunity not only to include the latest knowledge, but also to adapt 
the work even more specifically than before to the needs of the practitioner, particularly 
in regard to diagnosis and treatment. The large and effective series of illustrations 
has been still further increased. 


THIRD 
Whitman’s Orthopedic Surgery. tion 
A Treatise on Orthopedic Surgery. By Roya, Wuirman, M.D., Adjunct 

Professor of Orthopedic Surgery in the College of Physicians and Sur- 
geons, New York. Third edition, enlarged and thoroughly revised. 
Octavo, 871 pages, with 554 illustrations, mostly original. Cloth, $5.50, 
net. 

Dr. Whitman has written not only for students, surgeons and specialists, but also 
for the general practitioner. Accordingly he gives the methods of examination, the 
symptoms and their significance, the causes and effects, and the special measures, medi- 
cal, operative, instrumental or preventive, which have shown the best results. Every 
deformity to which the human body is liable is covered in this volume, practically and 
authoritatively. Pertinent illustrations are introduced with profusion, largely from the 
author’s own collection of original photographs. The present edition has been thor- 
oughly revised to the latest date, with considerable enlargement both in text and 
engravings. 


SECOND 

Grayson on Nose, Throat and Ear. toro 

The Diseases of the Nose, Throat and Ear. By Cuartes P. Grayson, 

M.D., Clinical Professor of Laryngology in the University of Pennsyl- 

vania, Philadelphia. Second edition, thoroughly revised. Octavo, 532 
pages, 153 engravings, 15 colored plates. Cloth, $4.00, net. 

This volume comprises the entire specialty of the nose and throat and by far the 
larger part of otology—the associated affections of the ear. The author considers each 
disease systematically and thoroughly, giving the etiology, pathology, methods of exam- 
ination, symptoms, diagnosis and especially full directions for treatment. He details the 
necessary instruments, the steps of therapeutic technique, and the method and medica- 
tion he has found most often successful in subduing the symptoms and shortening the 
course of each disease. He has thoroughly revised this edition to represent the 
latest and best knowledge. A useful formulary closes the volume. 


Wharton’s Minor and Oper. Surgery 


Minor and Operative Surgery, Including Bandaging, By Henry R. 
Wuarton, M.D., Professor of Clinical Surgery in the Woman’s Med- 
ical College, Philadelphia. New (6th) edition, enlarged and thor- 
oughly revised. 12mo., 650 pages, 532 illustrations. Cloth, $3.00, net. 


Excluding only capital and gynecological operations, it covers the entire field of 
modern operative surgery, inclusive of minor procedures, bandaging and dressing. 
e importance of cadaveric surgery has led the author to add a chapter on opera- 
tions which can be advantageously taught and learned in this manner. The excep- 
tionally abundant illustrations include many photographs, especially in the section on 
er in view of the facility with which the successive steps can be demonstrated 
ereby. 
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NEW (1909) EDITION THOROUGHLY REVISED. JUST READY. 


The Only Werk Containing Recent Changes in the U. S. Pharmacopoeia. 
ADOPTED BY THE UNITED STATES GOVERNMENT. 


THE 


National Standard Dispensatory 


Containing the Natural History, Chemistry, Pharmacy, Actions and Uses of 
Medicines, including those recognized in the Pharmacopceias of the 
United States, Great Britain and Germany, with many references to 
other Foreign Pharmacopeeias. In accordance with the Eighth Decen- 
nial Revision of the U. S. Pharmacopceia, by authorization of the 
Convention. By Hosart Amory Hare, B.Sc., M.D., Professor of 
Therapeutics and Materia Medica in the Jefferson Medical College of 
Philadelphia; CHarLes Caspari, Jr., Ph.G., Phar.D., Professor of 
Theoretical and Applied Pharmacy in the Maryland College of Phar- 
macy, Baltimore, and Henry H. Russy, M.D., Professor of Botany and 
Materia Medica in the College of Pharmacy of the City of New York, 
Expert on Drug Products, Bureau of Chemistry, Department of Agri- 
culture, Washington, D. C.; Members of the Committee of Revision 
of the U. S. P.; with valuable assistance from Edward Kremers, Ph.D., 
Daniel Base, Ph.D., and Joseph F. Geisler, Ph.C. New (2d) edition, 
thoroughly revised. Imperial octavo, 2050 pages, with 478 engravings. 
Cloth, $6.00, net; full leather, $7.00, net. Thumb-letter index, 50c. extra, 
The phenomenal success of this incomparable work is shown by the exhaustion 

of several large printings of the first edition, and now by the demand for a new and 

revised edition, all within three years following the new U. S. Pharmacopceia. Every 
line has been scrutinized, 200 new drugs of proved value have been described, the 

U. S. Pure Food and Drugs Law and Decisions thereon have been added, as well as 

the new National Formulary, in abstract, and a Formulary of Unofficial Preparations. 

The entire U. S. Pharmacopeia is incorporated, with necessary explanations omitted 

from that brief official summary, and, likewise, the unofficial drugs and preparations of 

established use. Thus, this single volume constitutes an encyclopedia covering the 
entire range of modern pharmacognosy, pharmacy and therapeutics. The great Gen- 
eral Index, giving English, French, German, Italian, Spanish and Latin names, makes 
the work cosmopolitan in scope. The Therapeutic Index, arranged under Diseases, is 
a most suggestive repertory of treatment. As a practical work, written by the highest 
authorities in each of its three departments, it is essential to druggists, and of the utmost 
service to practitioners. The changes and new features have required 200 additional 
pages, but owing to the great sale, it has been possible to combine this increase in 
contents with a substantial reduction in price, so that The National Standard is at once 
the largest, cheapest, most modern and most authoritative Dispensatory ever published. 


Simon’s Clinical Diagnosis. 


A Manual of Clinical Diagnosis by Microscopic and Chemical Methods. 
For Students, Hospital Physicians and Practitioners. By Caries E. 
Simon, M.D., Professor of Clinical Pathology, Baltimore Medical Col- 
lege. Sixth edition, thoroughly revised. Octavo, 682 pages, with 177 
engravings and 24 colored plates. Cloth, $4.00, net. 

Professor Simon’s work is most comprehensive, both in contents and range of 
usefulness, as it covers the entire subject of microscopic and chemical diagnosis, and 
handles it in a manner answering all needs of students and practitioners. The author's - 
long experience in teaching as well as in clinical work has enabled him to know the 
needs of all classes of readers and to select from the multiplicity of methods those 
which are simplest and most certain. _ Everything is presented with all necessary 
instructions. In revising his work for this new edition, the author has again brought it 
thoroughly to date. 
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“ONE OF THE FEW GREAT JOURNALS OF THE WORLD."—Wm OsLen. M.D. 


The American Journal 
of the Medical Sciences 


Monthly, Octavo. 160 pages, illustrated. $5 per annum. Comprises three 
Departments: Original Articles, Critical and Descriptive Reviews, Progress 
of the Medical Sciences. 


ORIGINAL ARTICLES TO APPEAR IN THE ISSUE 
FOR JULY, 1909 


A Clinical Study of the Therapeutic Value of the Calcium Salts in Gastric 
Tetany. By FRANcis P. KINNICUTT, M.D., Professor of Clinical Medicine in the 
College of Physicians and Surgeons, Columbia University, New York. 

A Common Modification of the First Sound of the Normal Heart Simulating 
that Heard in Mitral Stenosis. By HENRY SEWALL, M.D., Professor of 
Physiological Medicine in the Denver and Gross Medical College, Denver. 

Gastro-intestinal Autointoxication. By J. KAUFMANN, M.D., Attending Physician 
to the German Hospital, New York. 

The Means by which Infectious Diseases are Transmitted. By Ativan H. Dory, 
M.D., Health Officer of the Port of New York. 

Uncinariasis in Panama. By C. H. WHIPPLE, M.D., Associate in Pathology in the 
Johns Hopkins University, Baltimore. 

Acquired Chronic Acholuric Jaundice. By F. PARKES WEBER, M.D., Senior 
Physician to the German Hospital, London. 

Malignant New-growths in Childhood. By Wi1LL1AM A, EDWARDS, M.D., Professor 
of Pediatrics in the University of Southern California, Los Angeles, 

Tuberculous Pulmonary Cavities in Infants. By C. Y. WHITE, M.D., Pathologist 
to the Children’s Hospital, and Howarp CHILDS CARPENTER, M.D., Assistant 
Pathologist to the Children’s Hospital, Philadelphia. 

A Report of two Cases of Myxcedema. By RosErt L. PITFIELD, M.D., Physician 
to St. Timothy’s Hospital, Philadelphia. 

The Tonsils as Eliminative Organs. By WILLIAM W. ASHHURST, M.D., of Chihuahua, 
Mexico. 

The Ocular Complications of Nasal Sinus Disease. By ARNOLD KNapp, M.D., 
Professor of Ophthalmology in the College of Physicians and Surgeons, Columbia 
University, New York. 

Report of a Case of Viperine Snake Poisoning Treated with Calmette’s Serum. 
By W. F. ARNOLD, M.D., Surgeon, United States Navy, Retired. 

The Cammidge Reaction in Experimental Lesions of the Pancreas. By JoHN 
SPEESE,.M.D., Assistant Instructor in Surgery, and Epwarp H. GoopMAN, M.D., 
Assistant Instructor in Medicine, in the University of Pennsylvania, Philadelphia. 


COMBINATIONS AT REDUCED RATES 


Regular Combination 
Price Price 
The American Journal of the Medical Sciences. .... $5.00 
Progressive Medicine. Heavy PaperCover ........ 6.00 
American Journal and Progressive Medicine ..... . $10.00 
The Practitioner’s Visiting List. ............ 1.25 -75* 
Thornton’s Pocket Formulary. ......... 1.50 -75* 


*With either or both of the above periodicals. 
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BOVININE 


Assured Scientific Feeding 


Gives Rapid Results in All 
ments and Disturbed Cellular Reconstructions 


Blood Impair- 


NINE 


SEND FOR 
SAMPLE 


BOVININE not only builds up the blood, but tones 
up and normally stimulates the food 
forming organs and restores by nat- 
ural means the body to health. 

MEDICATION— Convalescence, 

and wherever a food or tonic is in- 
dicated. 


wasting diseases 


THE BOVININE COMPANY 


West Houston St., 


New York City 


Monosodium-Diethyl-Barbituric Acid 


A freely soluble hypnotic for 
use by mouth, by rectum and 
subcutaneously. Being read- 
ily absorbed and rapidly ex- 


creted, it is distinguished by 


PROMPT AND RELIABLE 
SOPORIFIC EFFECT 


FREEDOM FROM CUMULA- 
TIVE TOXIC ACTIONS 


Superior to the sparingly soluble 
diethyl-barbituric acid of Mering. 
Advantageously replaces chloral in 
threatening delirium tremens; use- 
ful in the treatment of morphinism. 


Dose: 5 to 15 grains (1 to3 tablets) 


Brom-lIsovaleric-Acid-Borneolester 


Combines the action of vale- 
rian with that of bromine, butis 
readily taken and well borne, 
causing no eructation or other 
untoward symptoms. Exhibits 


VIGOROUS SEDATIVE AND 
NERVINE EFFECT 


INNOCUOUSNESS EVEN IN 
LARGE DOSES 


Decidedly effective in neuras- 
thenic and hysterical conditions, 
obviating subjective difficulties— 
mental and physical fatigue, head- 
ache, nervousness, insomnia, etc. 


Dose: 1 to 3 pearis several times daily 


Literature from 


SCHERING & GLATZ 


New York 
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IPRUNOIDS | 


AN IDEAL PURGATIVE MINUS CATHARTIC INIQUITIES 


A scientifically prepared edible tablet to produce purgation that positively will not be 
followed by after-constipation. Prunoids will never occasion griping or other dis- 
comforting symptoms. A safe and pleasant ev nt in either toxic or non-toxic con- 
ditions of the intestines. It can not create irritation of the gastro-intestinal mucous 
membrane. 


AN INNOVATION FOR THE PERMANENT REMOVAL OF CONSTIPATION 


CACTINA | SENG 


PILLET 

Ss A VALUABLE DIGESTIVE 
THE MOST DEPENDABLE SECERNENT 

FORM OF CACTUS 
Taken from carefully selected Mexican | T° ® remarkable extent, Panax (Ginseng), 
Grandiflorus, Cactina is obtained | 88 embodied in SENG, has the peculiar 
by a method original with us. It posi- | action of stimulating the secretory glands 
tively presents the therapeutic principles | of the digestive tract. It is an excellent 
of the true drug in a proximate form. remedy in stomachal atonicity and its 


Cactina Pillets has proved its value as a 
heart tonic in functional ii and value is evidenced by increased nutrition. 


circulatory disturbance, and in general | U8°4 alone, or as a vehicle in other 
muscular relaxation with Memaieae nerve | treatment, it will assist in keeping the 
energy. Excellent in Tobacco Heart. alimentary tract physiological. 


the laboratories of” SULTAN DRUG St, Louis, Mo, | of cara. 


PEACOCK’S 


BROMIDES 


In Epilepsy and all cases ne continued bromide treat- 
ment, its purity, uniformity “a? efinite therapeutic action 
insures the maximum bromide results with the minimum 
danger of bromism or nausea. 


HIONI 


is a gentle but certain stimulant to the hepatic functions ae 
overcomes suppressed biliary secretions. It is particularly 
indicated in the treatment of Biliousness, Jaundice, Consti- 
pation and all conditions caused by hepatic torpor. 


SSTERAVERE Fo THE PEACOCK CHEMICAL CO., St. Louis, Mo. 
PHARMACEUTICAL CHEMISTS 
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(Inflammation’s 
Antidote) 


applied from ear to ear as hot as can 
be borne comfortably by the patient, 
depletes the enlarged lymph glands, 
guards against the passage of toxines. 
into the circulation and reduces the 
liability of Mastoiditis, Middle Ear 
and Laryngeal complications in Tonsil- 
itis, Scarlatina, and other diseases of 
similar nature. 


The dressing of Antiphlogistine 
must be at least an eighth of an inch 
thick, covered with a plentiful amount 
of absorbent cotton and held snugly 
in place by a bandage. 


THE 
DENVER CHEMICAL MFG. CO. 


NEW YORK 


SANATOGEN 


RATIONAL IN 


Sanatogen and Diet 


S A FORM of nutriment SANATOGEN is as distinct from prepared food- 
A stuffs as the natural Lecithine is distinct from the artificial. The parallel 
is close, for, in its own way, SANATOGEN is as ideal an expression of 
natural properties as the yolk of an egg. 
@ The original function of SANATOGEN was to combine the virtues of nucleo- 
albumin, or Casein, with those of glycero-phosphoric acid,—the substance found 
in the brain, nerves, muscles, and in such food as the yolk of egg; and, in this 
primary aim, its manufacture more than surpassed expectations. 
@It has found favor among the most eminent clinicians. Its good effects rest 
not upon artificial aids but upon scientific, cliemical processes. 
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Bulk. 


in 


Pulmonary 


Manganese, Potash. 


Influenza, 
Never Sold 


1s 


Tuberculosis, 
Quinine, Strychnine, Lime, 
equivalent of 1-64th grain of 
pure strychnine, 
Fellows’ Hypophosphites 


Anaemia, Neurasthenia, 


Bronchitis, 


26 Christopher St., New York. 


and during Convalescence after 
exhausting diseases employ 
Each fluid drachm contains the 
Medical letters may be addressed to 
The Fellows Company of New York, 


Fellows’ Syrup 
of 
Hypophosphites 


To obtain the best results 


Special Note.— 


Of 5853 
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The 
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Obviate biliary infection and 
Reduce swelling and spasmof the gall-ducts 
Modify calculi and favor their 


Render urine acid 
Lessen gonorrheal difficulties (tenesmus) 
Diminish the occurrence of 


Relieve hemorrhoidal pain agg congestion 
Exert atonic action on inflamed mucosae 
Promote healing of the vascular structures. 


om Sehkering & Gals, New ork. 
EDINBURGH POST-GRADUATE VACATION COURSE IN MEDICINE 


In connection with the 
UNIVERSITY AND ROYAL COLLEGES 
The Course, which will extend from 3oth of August to 25th of September, 1909, 
will comprise 


A GENERAL COURSE (divisible if desired into two independent fortnights), including Medical and Surgical 
Clinics and Ward Visits, Medical Applied Anatomy, Clinical Courses in Nevrolo . Diseases of the Skin, 


Eye, Ear, Nose and Throat, Diseases of Children and Fevers, and Practica Courses on the Blood, 
Bacteriology, Morbid Anatomy, Etc. Im addition, a series of Daily Special Lectures will be given by 
leading Members of the Edinburgh School. 


A SURGICAL COURSE, which will include Operative Surgery, Surgical Applied Anatomy, Surgical Pathology, 
X Rays applied to Surgery, and Surgical Clinics, 


A SERIES OF CLASSES ON METHODS OF EXAMINATION AND DIAGNOSIS will be held from the 24 
to the 27th of August. 


A SYLLABUS containing all particulars, now ready and may be obtained from the Secretary, 
UNIVERSITY NEW BUILDINGS = EDINBURGH, SCOTLAND 


EMPLOYMENT 


Highly-remunerative work may be obtained by Physicians and others 
by selling medical books to the profession. Address 


LEA & FEBIGER, 


706-710 Sansom Street, - - Philadelphia. 


Dr ahilin Dill< 
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RELIABLE, SAFE HYPNOSIS 


often becomes one of the 
most important objects of medicinal treatment. Sleep is literally a tonic, 
of which sufficient doses must be taken or the whole organism suffers. 
For over thirty years no hypnotic has enjoyed greater and more justifiable 


BROMIDIA 


The well recognized advantages of this product come from the quality 
of its ingredients, its absolute purity, constant uniformity, 
remarkable therapeutic efficiency, and non-secrecy. 


In indicated dosage, Bromidia is unrivalled as a safe and reliable hypnotic. 


BATTLE & COMPANY 
ST. LOUIS _ LONDON 


econds 


by tthe Watch 


PROMPT a and complete solution of its com- 
ponents is what the physician wants—and 
should demand—in a hypodermatic tablet. 
Why accept a tablet that merely disinte- 
grates in water? And that is just what 
some hypodermatic tablets do—fine, un- 
dissolved particles settling to the bottom. 
Such tablets are worse than worthless in 
an emergency. 


PARKE, DAVIS & CO.’S 
HYPODERMATIC TABLETS 


dissolve freely and fully, forming a clear so- 
lution, without residue. Test one by the watch! 
Drop the tablet into a syringe partly filled with 
lukewarm water. Shake vigorously. In five seconds 
(or less) it will have dissolved completely. Try it! 
PARKE, DAVIS & CO’S HYPODERMATIC TABLETS are true to label. 
They are active. They are of uniform strength. Specify them when ordering. 


Vials of 25—not 20, as supplied by other manufacturers: 25 per cent. more medication, 
with no extra cost to the physician. 


EASILY PREPARED, RIGHT IN ONE’S OWN HOME, 
WITH LACTONE TABLETS. 
Lactone is a selected culture of lactic-acid bacteria, in tablet form, One 
tablet will convert a quart of fresh milk into buttermilk in 24 to 36 hour, 
past ONE BUTTERMILK is better than dairy buttermilk, 
better than farm buttermilk. It is quite as palatable, quite 
as appetizing. It is more nutritious, more nourishing, retaining, 
asit does, all of the food elements of the sweet milk. In ptemse: § 
buttermilk, of course, much of the nutritive value of the 
is lost in the removal of the butter-fat. 
Physicians are advised to give Lactone Buttermilk a personal 
Many are now using and prescribing it with much satisfaction. 


Lactone Tablets—bottles of 25. 
With each package are full directions for preparing Lactone Buttermilk, 


PARKE, DAVIS & COMPANY 


Laboratories: Detroit, Mich., U.S.A.; Walkerville, Ont.; Hounslow, Eng. 
Branches: New York, Chicago, St. Louis, Boston, Baltimore, New Orleans, Kansas City, Minneapolis; 
London, Eng.; Montreal, Que.; Sydney, N.S.W.; S St, Petersburg, Russia; 
Bombay, India; Tokio, Japan; Buenos Aires, Argentina. 


| Delicious Buttermilk 


The Success of Listerine 
is based upon Merit 


Ti manufacturers of Listerine are proud of 
i & Listerine— because it has proved one of the 
most successful formulze of modern pharmacy. 


This measure of success has been largely due 
to the happy thought of securing a two-fold anti- 
septic effect in the one preparation, i. e., the 
antiseptic effect of the ozoniferous oils and ethers, 
and that of the mild, non-irritating boric acid radical 
of Listerine. 


Pharmacal elegance, strict uniformity in constitu- 
ents and methods of manufacture, together with a 
certain superiority in the production of the most 
important volatile components, enable Listerine to 
easily excel all that legion of preparations said to 
be “something like Listerine.” 


“The Inhibitory Action of Listerine,” a 208-page book, descriptive of the 
antiseptic, and indicating its utility in medical, surgical and dental 
practice, may be had upon application to the manufacturers, 
Lambert Pharmacal Company, Saint Louis, Missouri, 
but the best advertisement of Listerine is— 
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Bayer Products 


Tablets of Our Own Manufacture 
Veronal Sajodin Helmitol. 


5 grain tablets, bottles of 10 and 100 8 grain tablets, tubes of 20 5 grain tablets, bottles of.25 and 100 


Hedonal Agurin Citarin 


8 grain tablets, rubes of 10 5 grain tablets, bottles of 25 and 100. 15 grain tablets, tubes of 20 


Novaspirin Acet-Theocin-Sodium 
5 grain tablets, bottles of 25 arid 100 4 grain tablets, bottles of 25 

Tablets of Iodothyrine, Piperazine and Isopral supplied as heretofore 

Convenient for and dispensing, owing to uniform reliability as to dis- 
integrated and crushed, thus obviating any possibility of passing panaene one 
gastro-intestinal tract and consequent failure to exert their actio 
lied by 
Farbenfabriken of Elberfeld Co. 
P. O. BOX 2162 NEW YORK 117 HUDSON STREET 


Remedy in DIABETES 


unique efficient 


sugar and fat-splitting fer- 
ment—derived from fungi. 


Active in an alkaline medium, absolutely 
indestructible by acids or other ferments, 
therefore capable of continued action after 
absorption. 


It produces assimilable forms of carbo- 
hydrates, thus removing the symptoms in 
diabetes. 


MEAD JOHNSON & COMPANY 


JERSEY CITY NEW JERSEY 
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DIPHTHERIA 


_ANTITOXIN 


THE FIRST REFINED AND CONCENTRATED DIPHTHERIA ANTITOXIN 
PREPARED FOR USE AMONG PHYSICIANS GENERALLY 


PAST 
Weintroduced to the medical profession Re- 
fined and Concentrated Diphtheria Antitoxin, 
(Gibson method), a product the preparation of 


PRESENT 
The Lederle Antitoxin Laboratories have 
adopted the method of Banzhaf (recently per- 
fected in the Research Laboratories of the New 


which wasa radical departure from established York City Department of Health, supplement- 
methods. ing the work of Gibson), for the further con- 

While other manufacturers have adopted the centration and purification of antitoxic serum. 
methods employed in the Lederle Antitoxin This will result in the Lederle Antitoxin attain- 
Laboratories, our Antitoxin has constantly been ing a degree of concentration and purity never 
of a higher potency than any other on the before reached by any antitoxin offered general- 
market. ly to the medical profession. 


LITERATURE UPON REQUEST 


Schieffelin & Co., New York 


A healthy, rollicking baby 
demands fresh air, fresh 
water and fresh food. 


Fresh food means mother’s 
milk or uncooked cow’s 
milk. 


When your little patient 
cannot be nursed, prescribe 
for him fresh milk, modified 
to exactly suit his needs 
with 


| 

iy 

¢ 

4 ; BY 

Ka 

f | 

y 

f) 


. 
i 


